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PREFACE    BY    THE    DIRECTOR. 


'  This  volume,  tlie  14fch  of  the  '  Special  Reports,'  is  the  second  of  that  series 
devoted  to  the  subject  of  refractory  materials.  The  6th  volume  dealt  with 
ganister  and  other  forms  of  siliceous  rocks,  and  -with  dolomite ;  the  present 
volume  continues  the  subject  with  an  account  of  the  fireclays  wiiich  are  so 
valuable  a  feature  in  the  Carboniferous  rocks  and  some  other  formations  in 
Britain.  In  both  volumes  tlie  account  is  confined  to  the  resources  of  the 
materials  and  to  the  geological  conditions  under  which  they  are  found.  The 
chemical  analyses  now  in  hand,  and  the  standard  tests  undertaiien  for  the 
Geological  Survey  by  Dr.  J.  W.  Mellor  in  the  Pottery  Laboratory,  will  form 
the  subject  of  another  volume. 

The  field  work  necessary  to  brine  our  information  .on  refactory  materials 
up  to  dale  was  carried  out  in  1916.  Yorkshire  was  examined  by  Dr.  Gibson ; 
South  Wales  (part),  South  Staffordshire  (part),  Worcestershire  (part).  East 
Cheshire  and  South-East  Lancashire  (part),  by  Mr.  Cantrill  ;  Durham  (part), 
iSTorthumberlaiid,  south  and  east  Derbyshire  and  adjoining  parts  of 
Leicestershire  by  Mr.  Wedd  ;  Durham  (part),  Yorkshire  (part)  and  Warwick- 
shire by  Dr.  Sherlock ;  sout-.h-west  and  part  of  the  south-east  of  Lancashire, 
Coalbrookdale,  South  Staffordshire  (part),  Worce-stershire  (part)  and  South 
Wales  (part)  by  Mr.  Dewey;  North  Wales,  Cumberland,  Lancashire  (Black- 
burn and  Burnley  district)  and  Ingleton  by  Mr.  Smith;  South  Wales  (part) 
and  Devon  (part)  by  Mr.  Pringle;  Derbyshire  (Peak  district),  Cornwall  and 
Devon  (part)  by  Mr.  Howe. 

In  Scotland  the  field  work  was  carried  out  by  Mr.  L.  W.  Hinxman,  and 
Mr.  M.  Macgregor,  with  contributions  by  Mr.  G.  Y.  Wilson  on  occurrences 
in  Aj'rshire,  and  from  the  late  Dr.  C.  T.  Clough. 

The  editing  of  the  contributions  furnished  by  the  various  authors  has 
been  enti-usted  to  Mr.  Howe.  In  performing  this  duty  he  has  followed  the 
same  general  arrangement  of  material  that  he  adopted  in  Vol.  VI.  After 
the  introductory  chapter  the  remainder  of  tlie  book  deals  with  the 
occurrences  in  geographical  order  under  the  heads  of  counties. 

The  investigations  of  fireclays  were  carried  out  simultaiieouslj-  with  those 
of  the  refractory  materials  described  in  Vol.  VI.  In  tlie  preface  to  that 
volume  acknowledgment  was  made  of  the  assistance  we  had  received  from 
the  numerous  firms  and  individuals  we  had  approached.  The  expressions 
of  indebtedness  apply  equally  to  the  present  work. 

A.  Strahan, 
Geological  Survey  Office,  Director. 

28,  Jermyn  Street, 

London,  S.W.  1. 
18th  March,  1919. 


CHAPTER     I. 
INTRODUCTION. 


Material  for  a  comprehensive  account  of  the  Fireclays  of  Great 
Britain  does  not  yet  exist.  The  location  and  characters  of  certain 
important  fireclays  are  matters  of  common  knowledge;  but 
information  respecting  very  many  clays  is  so  imperfect  that  much 
work  is  required  before  we  can  say  what  are  our  resources  in  clays 
of  definite  quality. 

This  volume  is  to  be  regarded  as  a  first  step  towards  a  full 
description  of  the  British  Fireclay  resources.  It  gathers  together 
for  the  first  time  the  geological  data  respecting  the  known  fireclay 
deposits,  it  indicates  also,  in  certain  areas,  the  potential  sources 
of  supply.  The  next  step  must  be  the  preparation  of  standardised 
tests  and  analyses  of  the  clays.  This  work  is  already  in  band, 
but  in  present  circumstances  its  progress  is  necessarily  slow.    • 

In  the  following  pages  the  geological  occurrences  are  described 
by  districts.  Much  inequality  will  be  observed,  due  in  part  to  the 
desire  to  avoid  repetition  in  cases  where  great  uniformity  charac- 
terises the  fireclay  over  a  considerable  area,  and  in  part  to  the 
difiiculty  in  drawing  a  line  between  good  fireclays  employed  for 
higher  refractory  purposes  and  others,  good  of  their  kind,  used 
only  for  sanitary  ware  or  for  less  refractory  purposes.  Further, 
there  are  areas  in  which  the  only  fireclays  known  are  of  com- 
paratively low  grade. 

No  classification  of  Britisb  fireclays,  except  the  simple  geological 
one  has  been  attempted  here.  "When  sufficient  data  are  available 
some  sort  of  classification  will  be  undertaken. 

The  geological  classification  has  its  uses ;  Coal  Measure  fireclays 
have  certain  characteristics  in  common  and  they  are  sharply 
marked  oif  from  the  decomposed  granite,  the  pocket  deposits,  the 
Jurassic  and  Tertiary  fireclays,  and  so  on.  The  geological  classi- 
fication is  of  great  assistance  in  tlie  investigation  of  potential  sup- 
plies. But  beyond  this  it  is  of  little  assistance  for  the  practical 
application  of  the  clays.  The  changes  that  take  place  laterally 
in  most  beds  of  fireclay  demand  careful  trial  of  the  clay  before 
its  suitability  can  be  assured. 

Great  Britain  is  wonderfully  rich  in  fireclays,  thanks  to  the 
great  development  of  the  Carboniferous  rocks,  and  the  greater 
part  of  the  fireclays  extracted,  and  most  of  those  of  the  first 
grade,  come  from  the  Coal  Measures  and  Millstone  Grit  Series. 

(32;.)    Vrt.  48062-55.     750.     11  ?0.    J.  T.  &  S..  I.t>l.     G.  14. 
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The  following  table  summarises  the  broad  lines  of  geological 
distribution  of  the  fireclays  :  — 

Geological  Distribution  of  Fireclays  in  Great  Britain. 
Pocket  deposits  of  uncertain  age  (Post-Triassic). 


Tebtiary 


Cretaceous     ... 

Jurassic 

Carbonifebous 


Oligocene,  Basin  deposits 
Eocene,    Wool"nich,    and 

Reading  Beds. 
Wealden.    Fairlight  Clays 
Great      Oolite,       Upper 

Estuarine  Series. 
Coal  Measures — 

Upper  Coal  Measures 

Middle  Coal  Measures 


Lower  Coal  Measures 


Igneous 


Millstone  Grit 


Calciferous  Sandstone 

Series. 
Granite  (decomposed) 


Devonshire 
Surrey. 

Sussex. 

Rutland  and  Lincolnshire. 


Iiancashire,  Warwickshire,  North 
Staffordshire. 

Cumberland,  Lancashire,  Cheshire, 
Northumberland,  Durham, 

Derbyshire,  liCicestershire, 

North  Staffordshire,  South 
Staffordshire,  Shropshire, 

Warwickshire,  North  Wales. 

Lancashire,  Durham,  Northum- 
berland, Yorkshire,  North 
Staffordshire,  South  and  North 
Wales,  Central  Valley  of 
Scotland,  Ayrshire. 

Lancashire,  Cheshire,  Forest  of 
Dean,  Central  Valley  of  Scotland, 
Ayrshire. 

Renfrewshire. 

Cornwall,  Devon. 


Potential  Sources  and  Reserves. — The  problem  of  the  future 
supply  of  fireclay  in  Great  Britain  may  be  limited  at  the  outset 
to  the  consideration  of  those  of  high  refractory  quality  or  those 
possessing  properties  necessary  for  special  manufactures ;  there  is 
more  than  enough  low  grade  and  medium  grade  fireclay  readily 
accessible  for  all  time. 

The  great  storehouse  of  better  class  fireclay  is  no  doubt  ii.  the 
Coal  Measures;  with  the  aid  of  the  geological  maps  and  mine 
records  it  is  easy  to  see  that  there  are  great  reserves  of  the  known 
high  grade  clays  in  each  of  the  important  areas  in  Yorkshire, 
South  Staffordshire  and  Worcestershire,  the  Central  Valley  of 
Scotland,  also  in  North  and  South  Wales.  There  are  also  in  each 
of  the^  coalfields  numbers  of  fireclays  whose  economic 
value  is  quite  unknown.  The  Geological  Survey  will  in 
future  endeavour  to  classify  these  clays  according  to  their 
probable  utility.  For  this  purpose,  samples  of  fireclay  obtained 
in  trial  borings  and  mine  development  should  be  submitted  at 
once  for  examination. 

The  question  of  reserves  and  potential  sources  of  fireclay  is  com- 
plicated by  financial  considerations.  Many  of  the  deep-seated 
Coal  Measure  clays  would  be  unworkable  by  themselves  on  account 
of  the  cost,  unless  the  adjoining  coal  seams  could  be  worked  at 
the  same  time.  In  numerous  cases  fireclay  is  extracted  only  as 
a  by-product  to  the  coal;  it  would  not  pay  to  work  the  clay  alone. 


POTENTIAL    SOURCES    AXD    RESERVES.  •-> 

In  certain  areas,  notably  in  South  Staft'ordsLire  and  Worcester- 
sliire,  the  reserves  of  high-grade  clay  are  dependent  upon  the  un- 
wateriug  of  the  mining  area.  A  large  addition  to  the  reserves 
would  accrue  if  a  combined  scheme  of  unwatering  could  be 
adopted. 

In  the  Millstone  Grit  Series  very  little  is  known  of  the  properties 
of  the  shales  and  fireclays  over  large  areas,  and  much  useful 
information  would  be  obtained  by  a  systematic  sampling  of  the 
outcrops.  The  recent  development  of  the  bauxitic  clays  in 
Ayrshire  is  a  case  in  point. 

Of  the  other  formations  the  reserves  are  comparatively  un- 
important unless  other  methods  of  manufacture  are  adopted.  In 
the  Stamford  district  there  is  no  doubt  a  large  quantity  of  material 
similar  to  that  being  exploited,  but  owing  to  the  rapid  variation 
in  the  character  of  the  beds  the  amount  available  cannot  be 
ascertained  without  direct  trial. 

The  Fairlight  clays  about  Hastings  might  yield  a  considerable 
mass  of  material  possibly  suitable  for  coke-oven  bricks. 

An  entirely  different  class  of  raw  material  is  provided  by  the 
decomposed  granite  areas  of  Cornwall  and  Devon,  and  good 
bricks  have  been  made  from  it  for  many  years.  The  reserves  are 
laro"e. 


CHAPTER  II. 

CUiMBERLAATD. 

Up  to  the  present  time,  comparatively  few  of  tlie  fireclays  of 
the  Cumberland  coalfield  have  been  worked  for  refractory  pur- 
poses. In  the  absence  of  any  detailed  account  of  the  measures 
intervening  between  the  coal-seams  set  out  in  the  accompanying 
table  (p.  6j,  the  determination  of  the  positions  of  the  ciays^  in 
the  geological  sequence,  and  the  task  of  coiTelation,  have  been 
attended  by  considerable  difficulty. 

The  highest  seam  of  fireclav  obtained  in  this  coalfield  is  that 
underlying  the  Fireclay  Band  coal  in  the  Flimby  district,  and 
now  worked  at  Seaton  Moor  Pit,  and  formerly  at  St.  Helens  and 
Moorhouse  Guards.  At  the  latter  place  it  is  called  the  Black 
Metal  Band  and  occurs  above  a  thin  coal-seam  witli  an  underclay 
that  has  also  been  worked.  In  the  direction  of  Flimby  the  clay 
is  thought  to  deteriorate  in  quality. 

From  its  position,  4^  fathoms  above  the  Lickbank  seam,  the 
fireclay  worked  at  Camerton  appears  to  be  the  same  as  the  Little 
Main  or  Ganister  seam,  6^  fathoms  above  the  Lickbank,  worked 
at  Gillhead,  where  the  higher  Clifton  Little  Main  appears  to 
be  out. 

The  Micklam  Fireclay  coal,  as  proved  in  the  bottom  of  Harring- 
ton Xo.  10  Shaft,  occurs  about  115  ft.  below  the  Six-Quarters 
Seam  and  about  130  ft.  above  the  Four-Foot.  Since  the  latter 
figure  is  practically  43  yards,  and  the  43  Yards  Coal  is  shown  on 
the  Geoiogical  map  as  cropping  out  in  the  soa-cliff  near  Harring- 
ton iVo.  5  or  Micklam  Pit,  it  is  probable  that  the  43  Yards  seam 
is  the  Micklam  Fireclay  seam.  The  seam  has  been  proved  in  an 
underground  borehole  H  niiles  north  of  Harrington  No.  10  Pit, 
and  also  in  a  borehole  at  Moss  Bay,  Workington,  and  corresponds 
with  the  Three-Quarters  seam  at  Flimbv  and  St.  Helens,  and  the 
Low  Main  of  Camerton  (beneath  the  Lickbank)  in  the  area  north 
of  the  Derwent. 

Farther  south  a  coal  proved  in  a  borehole  near  the  main  shaft 
of  the  Wellington  Pit,  Whitehaven,  at  a  depth  of  about  119  it. 
below  the  Six-Quarters  seam,  appears  to  correspond  with  the 
Micklam  seam.  It  is  shown  at  a  depth  of  956  ft.  4  ins.  in  a 
section  of  the  Wellington  Pit.^ 


1  In  determining  the  positions  of  some  of  the  fireclays  we  have  received 
valuable  assistance  from  the  late  Mr.  R.  W.  Cochrane,  M.I.M.E..  of  the  Whitehaven 
Castle  Estate. 

2  Vertical  Sections  {Geol.  Survey),  Sheet  68,  1883. 


POSITION    OF    FIRECLAYS.  i> 

Tlie  exact  positions  of  the  three  or  four  seams  worked  at  Wythe- 
moor  Colliery,  situated  3|  miles  north-east  of  Micklam,  are  un- 
certain. If,  however,  we  assume  that  the  lower  seam  is  correctly 
identified  with  the  Four-Foot,  the  overlying  Two-Foot  coal,  and 
its  worked  fireclay,  is  probably  identical  with  the  Micklam  Fire- 
clay seam.  The  top  seam  will  then  represent  either  the  Six- 
Quarters  seam  of  Whitehaven  and  Harrington,  or  one  of  the  un- 
named seams  that  occur  between  the  Six-Quarters  and  the  Micklam 
seams  at  Harrington  Colliery.  This  implies  a  thickening  of  about 
80  ft.  in  the  strata  between  the  Four  Foot  and  the  Micklam 
seams  at  Wythemoor,  over  the  average  thickness  of  these  beds  in 
the  district  between  Whitehaven  and  Harrington. 

The  distribution  of  this  seam  would,  therefore,  seem  to  be 
extensive,  although  its  quality  is  variable. 

At  Branthwaite  the  position  of  the  fireclay  is  obscure  ;  we  might 
note,  however,  that  the  associated  measures  closely  resemble  those 
associated  with  the  so-called  Four-Foot  seam  at  Wythemoor. 

Further  details  will  be  found  in  the  descriptions  to  follow. 

The  positions  of  the  chief  fireclays  worked  at  different  localities 
and  of  their  corresponding  coal-seams,  are  given  in  the  table  on 
the  following  page  :  — 
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TREATMENT    OF    FIRECLAYS. 


In  Cumberland  the  fireclays  are  usually  mined  from  shafts ;  but 
in  one  or  two  cases  from  day-eyes  or  drifts. 

As  a  rule  the  clays  are  prepared  weathered,  chiefly  because  they 
are  thereby  rendered  plastic.  In  a  few  instances  it  is  said  to  I'ld 
the  clay  of  alkalies  and  free  it  from  nodules  of  ironstone.  The 
demand  for  clay  at  the  lime  of  ihib  inquiry  was,  however,  so 
great,  that  much  of  it  was  used  raw,  and  this  entails  longer 
milling. 

The  clay  is  usually  first  ground  in  a  perforated  drj-  pan,  the  tine 
dust  being  sieved  ofi'  for  cement  or  for  dusting  moulds,  and  then 
transferred  to  a  solid-bottomed  wet-pan  in  which  grog  is  added. 
Some  clay  is  pugged.  Grog  consists  of  broken  bricks,  but  in 
some  cases  crushed  Millstone  Grit  or  silica-brick  is  also  added. 

As  a  rule  firebricks,  coke-oven  bricks,  furnace  lumps,  etc.,  are 
hand-made,  but  hydraulic  or  steam-driven  machines  are  employed 
for  making  articles  such  as  honeycomb  bricks  for  Cowper  stoves, 
tuyeres  and  sleeves.  Stay-bricks  and  some  by-product  coke-oven 
bricks  are  also  pressed.     Stoppers,  nozzles,  etc.,  are  hand-pressed. 

In   this   district  the   drying  floors  are  usually  heated  by  fires. 
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Fig.  1. — Map  of  the  Cumberlaiid  Coal  Held. 


S  CUMBE11LA>"D. 

There  are  no  bags  in  the  kilns,  hence  the  flame  discolours  and 
glazes  the  goods  stacked  near  the  door  and  at  the  top  of  the  pile. 
The  flue  is  at  the  back  of  the  kiln.  The  round  beehive  kiln  is 
only  occasionally  used  for  firebricks  in  Cumberland. 

The  temperature  of  firing  cannot  be  stated  definitely,  because 
it  is  tested  by  sight  and  shrinkage.  Of  two  firms  using  the  same 
clay  the  firing  temperature  in  one  case  was  said  to  be  1800°  C  ! 
in  the  other  it  was  said  to  be  1100°  C. 

Firing  lasts  from  7  to  10  days,  and  the  shrinkage  varies  between 
I  in.  to  1  in.  per  foot  in  the  case  of  hand-made  goods.  In  pressed 
bricks  the  shrinkage  is  naturally  much  less. 

"  Most  of  the  goods  are  made  for  iron  and  steel  firms,  and 
by-product  coke-ovens  in  Lancashire  and  Cumberland.  Furnace- 
li'nmgs,  stove-bricks  and  coke-oven  bricks,  chequer  and  honey- 
comb bricks,  flue  covers,  tuyeres  for  Bessemer  steel  ladles  and  pots 
for  ultramarine  are  made  by  the  larger  producers. 

Ground  ganister  is  prepared  by  ordinary  methods  in  fairly  large 
quantities. 

No  gas  retorts  are  now  made  in  this  district,  and  no  silica-brick 
is  produced. 

WoRKiNGTOisr  Iron  and  Steel  Co.,  Ltd. 

AVorkingtoii. 
The  MicTdam  Pit  and  Brickworks. 
Location :  Shaft  and  works  situated  on  Mineral  Line  on  cliff-top 
about  2  miles  south  of  Harrington,  and  one  mile  north  of  Parton 
Station,  L.  and  X.W.  Railway. 

Maps:  One-inch  New  Ser.  Ordnance  28;  Old  Ser.  Geological 
101  S.W.;  six-inch  Cumberland  61  S.W. 

Latitude  54°  36'  5" .    Longitude  3°  34'  30". 

Geological  formation  :  Lower  Coal  Measures. 

The  fireclay  seam  occupies  a  position  intermediate  between  the 
Six-Quarters  Seam  above  and  the  Four-Foot  seam  below.  At 
Harrington  No.  10  Pit,  situated  about  half-a-mile  to  the  south, 
the  distance  from  the  Six-Quarters  to  the  base  of  the  seam  of  fire- 
clay (not  worked  there)  is  about  115  ft.,  whilst  that  from  the  base 
of  the  fireclay  to  the  base  of  the  Four-Foot  seam  is  130  ft. ;  a  total 
of  245  ft.  in  all. 

Since  the  seam  is  practically  43  yards  above  the  Four-Foot  Coal, 
it  is  doubtless  the  same  as  the  43  Yards  Seam,  the  outcrop  of 
which  is  shown  at  Micklam  on  the  six-inch  Geological  map. 

At  the  Micklam  Pit  (Harrington  No.  5)  the  Six-Quarters  seam 
is  out;  the  top  of  the  pit  shaft  is  at  241  ft.  O.D.,  and  the  base  of 
the  fireclay  is  at  196  ft.  O.D.,  whilst  the  Four-Foot  Coal  occurs 
at  a  depth  of  60  yards  from  the  surface. 

Section  of  beds  worked  at  Micklam  Pit:  — 

Ttl  if>9  [bliip  sliale,  etr.] 
Mifklam  Fireclay  coal 
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DESCRIl'TIOX    OF    PITS. 


The  beds  dip  at  about  1  in  15  (4°)  towards  tbe  east,  and  the 
fireclay  seam  crops  out  in  the  face  of  the  sea-clilf.  In  the  mine 
the  ground  is  comparatively  unfaulted,  but  the  Micklam  Fault — 
130  fathoms  down  west — forms  the  western  boundary.  This  fault 
seems  to  die  out  beneath  the  sea  to  the  north.  Near  the  shaft  at 
No.  10  Pit  the  dip  is  about  1  in  6  (10°)  to  the  east. 

In  character  the  clay  is  nearly  black  and  fairly  uniform,  with 
no  ironstone  balls,  and  little  or  no  ganister.  It  has  high  silica 
percentage  and  remarkably  low  alumina. 

Reserves :  In  this  mine  there  is  a  good  reserve  of  clay,  but  it  is 
used  as  fast  as  extracted.  The  seam  has  been  proved  as  far  north 
as  Moss  Bay  near  Workington  (p.  4).  At  Micklam  it  pays  to 
work  all  the  beds  in  the  above  section.  If  worked  individually  it 
might  be  at  a  loss. 

Mode  of  Working :  All  the  workings  are  pillar-and-stall,  the 
coal  being  extracted  for  the  Micklam  boilers. 

Treatment :  The  clay  is  used  in  its  raw  state  and 
thus  saves  re-handling.  If  weathered  it  is  easier  on  the 
mills;  otherwise,  weathering  is  thought  to  confer  no  advantage. 
It  is  run  to  the  mills  by  a  tramway  and  first  ground 
dry  under  edge-runners  in  a  perforated  pan,  and  then  in  a  solid- 
bottomed  pan  in  which  it  is  also  tempered.  Broken  bricks  are  used 
for  grog,  and  a  definite  proportion  of  Barfs  Silica-stone  (fels- 
pathic  grit)  also  is  added. 

Kote. — Similar  goods  are  made  from  this  Micklam  Clay  at  the 
HaiTington  Harbour  Brickworks,  which  are  under  the  same 
management  and  situated  close  to  the  blast-furnaces.  The  works 
are  small. 

Camerton  Colliery  &  Brickworks  Company. 

Workingtou. 
Wood  Drift  and  River  Drift  Mines  and  Camerton  Brickworks. 

Location :  (1)  Wood  Drift,  situated  a  little  north  of  the  Brick- 
works, which  are  a  few  hundred  yards  north  of  Camerton  Station 
(Whitehaven  and  Cockermouth  Line).  (2)  River  Drift,  on  north 
bank  of  Derwent,  about  \  mile  east  of  Brickworks. 

Maps:  One-inch  New  Ser.  Ordnance  22;  Old  Ser.  Geological 
101  N.W.;  six-inch  Cumberland  54  N.W. 

Wood  Drift :  Latitude  54°  39'  50".    Longitude  3°  29'  10". 

Geological  formation :  Middle  Coal  Measures.  (Fireclay  Seam). 

At  Camerton  No.  1  Pit,  situated  on  the  site  of  the  works,  the 
Fireclay  Seam  was  proved  to  occupy  a  position  between  the  Clifton 
Little  Main  and  the  Lickbank  coal-seams,  some  of  the  details  being 
as  follows  :  — 
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An  average  section  of  the  Low  Main  Seam  at  Wood  Drift  is  as 
follows  : — 


Hard  freestone  roof 

fCoal  ... 
Fireclay  Seam  ...-j  Fireclay 

l^Ganister 
Freestone  floor 
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The  Wood  Drift  (143  O.D.)  and  the  more  recently-opened  E-iver 
Drift  (105  O.D.)  are  both  driven  along  the  seam  of  hreclay.  Other 
coals  are  worked  besides  that  of  the  Fireclay  seam. 

Three  important  faults  are  to  be  reckoned  with,  each  of  which 
runs  approximately  north  and  south.  The  first  is  a  down-throw 
east  of  50  fathoms,  and  is  met  with  400  yards  west  of  No.  1  shaft. 
The  second,  60  fathoms  down  east,  is  encountered  220  yards  east 
of  Xo.  1  shaft,  and  the  third,  35  fathoms  down  west,  occurs  500 
yards  farther  east. 

The  Wood  Drift  mine  is  situated  between  the  first  and  second 
faults,  and  E/iver  Drift  between  the  second  and  third.  In  both 
mines  the  general  dip  is  south-west  at  1  in  7|  (7°-8°). 

Both  coal  and  fireclay  are  affected  at  intervals  by  '  nip-outs,' 
in  which  the  coal  and  most  of  the  clay  are  cut  out  by  either  a  con- 
glomeratic ganister  or  a  freestone,  according  to  whether  the  roof 
or  the  fioor  is  thickened.  A  thin  band  of  fireclay  of  inferior 
quality  usually  covers  or  underlies  the  conglomerate  of  the  '  nip- 
out,'  forming  a  link  with  the  bed  on  each  side.  Occasionally  the 
ganister  is  cut  out  whilst  the  fireclay  persists. 

The  '  nip-outs  '  sometimes  branch,  but  run  generally  north-west 
and  south-east,  and  average  about  22  yards  in  width. 

The  dark  slaty-coloured  fireclay  contains  plant-remains,  but  few 
or  no  ironstone-nodules,  and  burns  rather  white.  The  ganister 
is  a  light-grey  rock,  which  grinds  to  a  white  powder;  the  best 
quality  is  said  to  contain  95%  of  silica. 

Reserves :  Only  a  small  proportion  of  the  500  acres  of  clay  in 
the  property  has  been  worked;  about  8,000  tons  was  weathering  in 
the  surface  tips,  but  the  greater  part  of  the  fireclay  used  daily  is 
freshly  mined.  The  seam  does  not  crop  out  at  the  surface,  and  is 
limited  underground  by  the  '  nip-outs '  and  large  faults. 

Mode  of  working  :  The  workings  are  all  longwall,  the  faces  being 
short  and  slightly  oblique  to  the  strike  of  the  beds.  A  new  drift 
was  being  driven  from  the  Wood  Mine,  through  the  second  fault, 
to  work  the  coals  upon  the  east. 

Treatment :  The  raw  clay  is  mixed  with  some  weathered  clay, 
and  ground  first  in  a  perforated  dry  pan,  the  fine  dust  being  sieved 
off  for  cement,  and  then  with  broken  brick  in  a  wet  pan. 

Ganister  is  ground  and  mixed  with  an  equal  proportion  of  fire- 
clay and  sold  as  ganister  compound.^ 

Building-bricks  are  made  from  clay  beneath  the  Potash  or  Lick- 
bank  seam,  and  some  '  seconds  '  fireclay  also  is  used  for  this 
purpose. 


^  Special    Reports  Mineral   Re.sources,    vol.  vi,    Ganister,    etc.    {Mem.    Oeol. 
Surv).  Efl.  2,  1920,  p.  93. 
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GiLLHEAD  Coal,  Firebkick  &  Ganister  Co.,  Ltd. 

Fliraby,  Maryport. 
Gillhead  Mine  and  Brickworks. 

Location :  Situated  1  mile  S.E.  of  Flimby. 

Maps:  One-inch.  New  Ser.  Ordnance  22;  Old  Ser.  Geological 
101  N.W. ;  six-inch  Cumberland  44  S.E. 

Latitude  54°  40'  40" .    Longitude  3°  30'  0" . 

Geological  formation  :  Middle  Coal  Measures. 

The  chief  seam  worked  here  is  the  Little  or  Ganister  Main,  which 
is  apparently  the  same  as  the  Fireclay  seam  of  Camerton  Colliery 
(p.  9).  The  Clifton  Little  Main  seam  is  probably  out.  Some 
details  of  the  shaft-section  are  as  follows  :  — 


Thickness. 

Depth  from 

' 

Surface. 

Ft.  Ins. 

Fms.  Ft.  In, 

Glacial  drift  and  measures... 

...         ... 

— 

— 

Top  Sill  Coal            

— 

22     1     2 

r,      ,        C  Thick  sill 
"        ^^«l^y    [second  Clay 

. 

1     4 
4    0 

— 

iYeestone  and  black- band 

... 

10     9 

— 

Little  or  Ganister  Main  Coal 

2    0 

25     1     3 

„            „         „        Fireclay 

... 

2    0 

— 

„   with 

ironstone 

balls, 

' seconds  ' 

2    0 

— 

„            „        „        Ganister, 

3  ft.    to 

2    0 

— 

Measures  resting  upon  the  Lickbank  Coal 

35    3 

32    0     6 

The  surface  level  of  the  shaft  is  approximately  282  ft.  O.D. 

The  Lickbank  Coal  in  the  property  is  nearly  exhausted.  Witk 
the  exception  of  a  little  sold  for  household  purposes,  all  the  coal 
raised  is  used  at  the  brickyard. 

Gillhead  is  separated  from  Seaton  Moor  Colliery  by  the  large 
Maryport  Fault  (180  fathoms  down  east  at  Maryport),  of  which 
the  surface-position  beneath  the  glacial  drift  is  about  600  yards 
east  of  the  pit-head.  Farther  south  this  fault  probably  splits  up 
into  smaller  faults  traversing  the  Camerton  Collieries.  A  fault 
with  north-east  and  south-west  trend  and  40-50  fathom  throw 
(?  down  north-west)  comes  to  the  surface  near  the  road-junction, 
about  250  yards  north-north-west  of  the  works.  A  third  tault  is 
said  to  occur  near  the  western  boundary  of  the  mine.  The  bedi 
dip  westward  at  about  1  in  7  (8°). 

The  best  fireclay  of  the  Little  Main  seam  is  dark  and  slicken- 
sided  and  contains  an  average  number  of  ]dant  remains.  The 
lower  part  of  the  clay  is  not  so  good.  '  Ganister  '  is  of  fairly  con- 
stant occurrence,  and  is  said  to  be  best  where  the  beds  are  at 
shallow  depth  (this  applies  also  to  the  fireclay).  It  is  white,  hard, 
and  without  dark  streaks,  and  never  weathers  down  to  a  plastic 
nuiterial.  Small  quantities  of  a  rather  pale,  but  good  clay  occur 
in  association  with  this  rock. 

The  upper  part  of  the  To])  Sill  clay  is  i\nt  so  good  as  the  best 
liittle  Main  clay,  and  little  has  been  worked  to  date.    It.  however. 
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and  also  the  second-grade  Little  Main  clay,  is  claimed  to  be  as 
good  as  the  Micklam  fireclay. 

Reserves :  In  the  area  at  present  worked,  the  greater  part  of  the 
Little  Main  clay  has  been  exhausted,  but  pillars  are  still  left  on 
the  western  side  of  the  mine.  The  chief  reserve,  consisting  of 
about  40  acres  of  clay,  lies  to  the  north,  in  the  angle  between  the 
above-mentioned  Maryport  and  40-50  fathom  faults.  Most  of  the 
Top  Sill  clay  is  untouched. 

Mode  of  working:  Workings  are  all  pillar-and-stall,  and  the 
chief  waste  is  from  that  part  of  the  clay  which  contains  ironstone- 
balls. 

Treatment :  Weathering  is  permitted  only  for  one  or  two  months, 
owing  to  the  rapid  depletion  of  the  surface  stock.  The  clay  is  pre- 
ferred weathered,  the  effect  being  to  rid  it  of  ironstone  and  render 
it  plastic.  It  is  ground  and  tempered  in  the  usual  way,  the  line 
dust  being  sieved  off  for  cement.  A  little  of  the  *  Seconds  '  or  Top 
Sill  clay  is  added  to  the  best  clay  in  fire-resistins"  goods,  and  brick- 
wast€  is  used  for  grog  in  the  proportion  of  about  5  per  cent.  The 
clay  burns  nearly  white  and  the  bricks  are  said  to  bear  up  well 
under  consistent  heat,  Ijut  will  not  stand  rapid  chilling. 

Ganister  compound,^  consisting  of  approximately  1  part  of  fire- 
clay to  3  of  ground  ganister,  is  made  for  use  chiefly  with  tuyeres. 
The  ganister  is  not  made  up  into  silica-brick,  but  siliceous  Are- 
bricks  (half  and  half)  have  been  made. 

The  output  is  fairly  large.  At  the  time  of  our  visit  3,000  sleeves 
a  week,  4,000  tuyeres  a  month,  and  60-80  tons  of  ganister  com- 
pound a  month  were  being  made.  Ordinary  building  bricks  are 
made  of  Top  Sill  and  '  Seconds  '  clay. 

Flimby  &  Broughton  Moor  Coal  &  Firebrick  Co.,  Ltd. 

Maryport. 

Seaton  Moor  Mine  8f  Broughton  Moor  Firebrick  Works. 

Location:  Colliery  situated  1^  miles  E.S.E.  of  Flimby  Station 
(Whitehaven  &  Carlisle  Railway).  Brickworks  at  Broughton 
Moor,  nearly  1  mile  N.E.  of  the  Colliery. 

Mays:  One-inch  New  Ser.  Ordnance  22;  Old  Ser.  Geological 
101  N.W. ;  six-inch  Cumberland  45  S.  W. 

Colliery  :    Latitude  54°  40'  45".     Longitude  3°  29'  15". 

Geological  formation :  Middle  Coal  Measures. 

The  seam  worked  here  is  the  underclay  of  the  Fireclay  Band 
Coal,^  which  may  be  correlated  with  the  Black  Metal  Band  of 
Moorhouse  Colliery  and  the  Fireclay  Band^  of  St.  Helens  Colliery. 


1  Special  Reports,    Mineral  Resources,    vol.  vi,  Ganister,  etc     {Mem     Geol 
Surv.),  Efi.  2,  19-0,  p.  9i.  v  -  • 

2  Termed  the  Hamilton  Coal  by  Mr.  Lloyd  Wilson.  . 

3  See  Note  on  p.  4.  ^ 
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Its   position  with,  respect   to  the   seams  lower  in  the  sequence  ii 
shown  in  the  following  shaft-section  at  Seaton  Moor  Pit :  — 

Thickness.      Depth. 
Ft.  Ins.  Yds.lt.  Ins, 
2     6  — 

40     0     2 


/  Coal,  average  1  ft.  6  ins.  ... 

\  FiBECLAy,  average  2  ft.  6  ins.     .. 
Fireclay  Band  Seam  •<  ,,        (Seconds),  average  2  ft 

J  Coal  

\^  Ganister,  average  2ft.  6  ins 

1  Coal ... 
White  Metal  Band     Hletal  

(.  Coal ...         

Upper  Yard  Seam  (coal)      

Slaty  Band  (slate  and  metal  with  coals)   ... 

Ten  Quarters  Seam  (goaf) 

Rattler  Band  (Rattler  and  metals  with  coals) 


6 
0 

H 
6 


4     1 


62  2 

66  1 

74  2 

88  0 

99  0 


In  a  pit  near  the  Coke  Ovens,  a  mile  farther  south,  the  distance 
between  the  Fireclay  and  Ten  Quarters  Coals  is  65  ft.  6  in. ;  there 
isj  therefore,  a  great  thickening  of  the  measures  in  this  direction. 

The  general  dip  of  the  'beds  is  towards  the  west  at  about  1  in  9 
(6°-7°),  and  the  eastward  rise  from  the  shaft  carries  the  fireclay 
to  the  surface  (beneath  30  ft.  of  Glacial  drift).  The  clay  is  thrown 
in  again  by  a  20  fathom  fault  passing  a  little  to  the  west  of  Stand- 
ing Stones,  near  which  place  it  was  formerly  worked  in  shallow 
excavations — hence  the  old  Brick  and  Tile  Works  on  this  site  and 
the  present  location  of  the  works  at  Broughton  Moor. 

Some  distance  west  of  the  shaft  a  fault,  which  trends  in  the 
direction  of  Maryport  Harbour,  where  it  has  a  throw  of  180 
fathoms  down  west,  separates  the  Seaton  Moor  workings  from  those 
of  Gillhead  (p.  11),  where  lower  seams  are  mined. 

The  clay  is  thickest  near  the  shaft,  but  thins  off  both  north  and 
south,  especially  in  the  latter  direction,  in  which  the  coal  also  is 
thin.  The  same  clay  is  said  to  occur  near  Flimby,  but  as  a  second- 
class  clay  only;  it  has,  however,  not  yet  had  a  fair  trial. 

The  best  clay,  which  contains  plant-remains,  is  rather  pale-grey 
in  tint,  with  a  black  top  close  beneath  the  coal.  It  burns  buff. 
The  lower  clay,  of  second  quality,  is  coarser  and  breaks  up  into 
larger  lumps  when  mined.  It  contains  ironstone  in  clustered 
patches  of  small  rounded  pellets,  about  the  size  of  a  pin's  head. 
These  occur  low  down  in  the  seam,  and  may  be  avoided  with  care. 
Ganister  occurs  in  pockets,  and  is  rarely  seen  now;  it  was  formerly 
mined,  but  proved  too  costly  an  operation  to  be  continued. 

Reserves :  Fireclay  sufficient  to  last  for  about  15  years,  if  iised 
at  the  present  rate,  still  remains  in  the  pit,  which  is  worked  by 
pillar-aud-stall.  The  roads  are  high  and  pillars  numerous, 
especially  near  the  outcrop  on  the  east,  where  there  is  only  30  ft. 
of  boulder-clay  as  cover,  forming  a  weak  roof.  Small  faults  give 
little  trouble,  and  there  is  practically  no  water.  Tlie  only  waste 
is  the  iron-bearing  '  seconds  '  clay. 

jMoSe  of  Treatment :  At  ordinary  times  the  clay  is  weathered  as 
long  as  possible,  and  before  the  war  a  stock  of  4,000  tons  was  kept 
at  the  works,  but  this  is  now  exhausted  and  the  clay  is  used  almost 
raw. 


Yni.. 
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Old  firebricks  and  some  broken,  unused  silica-bricks  (imported 
for  local  coke-ovens,  are  added  for  grog.  Ordinary  tirebricks,^ 
furnace-blocks,  etc.,  and  some  coke-oven  bricks  are  kand-made, 
whilst  other  coke-oven  bricks,  stay-bricks,  stoppers,  nozzles',  etc., 
are  hand-  or  machine-pressed. 

Before  the  war  the  output  of  the  firm  consisted  of  fireproof  goods 
and  glazed  sanitary  ware  in  the  proportion  of  5  to  2,  but  at  the 
present  time  the  proportion  of  the  former  has  risen  considerably. 

The  broken  silica-bricks,  mentioned  above,  are  ground  up  with 
fireclay  and  used  for  pointing  brickwork  in  by-product  coke-ovens. 
Ground  ganister  was  formerly  made  for  lining  converters  at  steel- 
works. 

Finely-ground  fireclay  and  a  '  seconds  '  clay  from  another  seam, 
obtained  by  brushing  the  roads  in  the  mine,  are  used  for  sanitary 
ware.  The  Little  Main  fireclay  from  the  Bertha  Pit,  belonging 
to  the  same  company,  is  very  oily,  and  is  made  up  into  building 
bricks  after  long  weathering, 

A  surface  shale  dug  at  outcrop  near  the  old  brickworks  at  Stand- 
ing Stones,  if  mixed  with  fireclay,  makes  a  blue  brick  suitable  for 
the  floors  of  sulphate  of  ammonia  houses  (by-product  plant). 

The  seam  of  fireolay  worked  at  Seaton  Moor  Pit  is  apparently  the  same  as  the 
Black  Metal  Band  fireclay,  worked  for  firebricks  until  1914,  at  Moorhouse  Guards 
CoUiery  and  Brick  and  Tile  Works  (situated  1  mile  N.  of  Low  Seaton,  and  little 
over  I  mile  S.E.  of  St.  Helens  CoUiery,  Lat.  54°  40'  15",  Long.  3'^  31'  0")  and 
the  Fireclay  Band  fireclay,  worked  for  firebricks  many  years  ago  at  St.  Helens 
Colliery  (situated  about  1  mile  S.W.  of  Flimby,  Lat.  54=  40'  35",  Long.  3°  31'  35"). 

At  Moorhouse  Guards  the  fireclay  was  3  ft.  9  ins.  in  thickness  in  the  shaft-section. 
The  underlying  Little  Seam  and  White  Metal  Band  Coals  also  were  worked,  and 
some  of  the  Little  Seam  fireclay  (2  ft.  6  ins.)  raised. 

At  St.  Helens  the  Fireclay  Band  Coal  lies  about  26  fathoms  above  the  Ten 
Quarters  Seam  {see  table  p.  6  and  Vertical  Sections,  Sheet  75,  Geol.  Surv. 
No.  14,  1886).  The  fireclay  was  from  18to  24  ins.  in  thickness,  and  alittle  ganister 
was  also  present.  The  coal  was  extracted  long  ago,  and  the  clay  does  not  pay 
to  work  alone. 

Fireclays  occur  beneath  underlying  seams,  one  of  which  is  said  to  occur  about 
10  fathoms  below  the  Fireclay  Band,  and  consists  of  1  ft.  of  coal,  overlying 
2  ft.  of  fireclay,  on  3  ft.  of  ganister.  This  may  be  that  of  the  White  Metal  Band. 
At  much  lower  levels  a  second-class  fireclay,  -with  ironstone  balls,  is  occasionally 
raised  in  brushing  the  roads  beneath  the  Clifton  Little  Main  Coal  and  tlirown  on 
the  spoil  bank. 

Moresby  Colliery  Co.,  Ltd. 

Whitehaven. 

Oatlands  Colliery,  Distington. 

Location :  Situated  close  to  Fairfield  Station  on  the  Distington 
and  E/Owrah  Branch  Line  (Workington  Junction  Railway),  at  Oat- 
lands, about  2  miles  S.E.  of  Distington  Station. 

Maps:  One-inch  New  Ser.  Ordnance  28;  Old  Ser.  Geological 
101  S.W. ;  six-inch  Cumberland  61  S.E. 

Latitude  54°  34'  50".    Longitude  3°  30'  40". 

Geological  formation  :  Middle  Coal  Measures. 

Although  several  coal-seams  are  worked  at  the  colliery,  the  only 
fireclay  raised  is  that  in  the  Bannock  Band  Coal.  The  shaft  is 
sunk  in  barren  ground  and  the  fireclay  is  got  from  two  areas  lying 
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Tespectively  beneath  Whillimoor  Foot  Farm  (west  of  the  railway) 
and  Tutehill  (east  of  the  railway).  Stone  drifts  are  run  south- 
south-west  and  south-south-east  from  the  main  shaft  to  these  areas. 

(1)  Tutehill  area. — The  seam  lies  about  525  ft.  below  the  surface, 
an  average  section  being  :  — 

Ft. 
Strong  freestone  roof  ...  ...  ...  ...  ...  ...       — 

r  Top  Coal     2 

Bannock  Band  Seam  <  Firecl-iy       -1  ft.  tu         6 

(^Bottom  Coal  ...  2ft.  9 inf.  to         3 

'  The  dip  is  south-west  at  1  in  3  (15°),  and  the  area  is  bounded 
on  the  north-west  by  a  fault  with  a  north-eastward  down-throw 
of  194  ft. 

(2)  Whillimoor  area. — The  seam  is  badly  faulted  in  this  area, 
and  is  nowhere  worked  except  west  of  the  farmhouse,  where  it  lies 
in  a  trough  between  a  72  ft.  and  a  60  ft.  fault.  The  dip  is  east- 
ward at  a  low  angle. 

The  clay  is  pale  and  Kard,  and  is  said  to  comprise  little  or  no 
'  ganister.'  Reserves  are  small,  since  most  of  the  clay  is  required 
for  pack-walls  in  the  mine.  The  long-wall  method  of  working 
limits  the  amount  of  clay  extracted.  Thus  very  little  clay  is 
raised.  It  is  sent  in  a  raw  state  to  the  Cleator  Moor  and  Carnforth 
Ironworks  to  be  used  for  furnace-linings. 

There  is  said  to  be  a  clay,  suitable  for  making  firebricks,  beneath 
the  Six-Quarters  Coal;  but  none  is  raised. 

Branthwaite  Colliery  Co. 

Branthwaite,  via  Cockermouth. 

Branthwaite  Mine  8f  Mills. 

Location:  Mine  situated  about  150  yards  N.W.  of  Branthwaite 
Station  (Whitehaven,  Cleator  Moor  &  Egremont  Kailway). 

Maps  :  One-inch  New  Ser.  Ordnance  2b,  Old  Ser.  Geological  101 
S.W. ;  six-inch  Cumberland  62  N.W. 

Latitude  54°  36'  50".    Longitude  3°  27'  30". 
Geological  formation :  Middle  Coal  Measures. 
The     beds     worked     here     crop     out    from     beneath     Glacial 
deposits     near     the     west    bank     of    the    River     Marron,     and 
the    mine     is    approached     by     a     drift     or     day-eye,     running 
in     a     west-north-west     direction     for     a     distance     of     from 
200    to    250    yards,    and    terminating    about    50     ft.    north     of 
an  old  bore-hole.     For  two-thirds  of  this  distance  the  beds  dip 
gently  north-west,   and  for  the  remaining  one-third  rise  gently 
in  the  same  direction.    At  its  deepest  the  drift  is  70  ft.  from  the 
surface  of  the  ground. 

An  average  section  of  the  seam  is  as  follows  :  — 

Ft.  1,1-. 
'  Canister  '  [sandstone],  lower  i>art  only,  about     ...         ...         7     0 

Coal  (position  doubtful)  ...         ...         ...         ...  ...         1     9 

Fireclay,  good  quality         ...         3    0 

,,         seconds,  hard  and  ganist er-liko  ...         ...         ...  ? 

A  large  north-west  and  south-east  fault  throws  the  Coal 
Measures  against  Millstone  Grit,  a  short  distance  east  of  the  mine; 

A'oi..  xiv.  B  2 
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whilst  in  the  mine  itself  three  smaller  faults,  with  the  same  direc- 
tion, have  been  proved.  From  east  to  west,  they  are  (1)  10  ft. 
down  nortk-east,  (2)  30  ft.  down  S.W.,  and  (3)  33  ft.  down  S.W. 

The  fireclay  contains  little  nodules  of  ironstone  h.ere  and  there, 
but  not  in  sufficient  numbers  to  require  sorting  out.  The 
'  ganister  '  is  a  whitisK  f  elspathic  sandstone^  of  medium-fine  grain, 
with,  white  mica  and  coaly  fragments. 

Reserves :  The  mine  covers  about  10  acres,  and  reserves,  proved 
by  neighbouring  borings,  appear  to  be  ample. 

Mode  of  working:  The  mine  is  worked  by  pillar-and-stall. 
Faults  discovered  to  date  give  little  trouble,  and  water  is  got  rid 
of  by  a  pump  driven  by  water-power  developed  at  the  mills. 

AVet  and  dry  ground,  ganister  is  the  chief  output,  and  is  made 
from  mixtures  of  the  ganister  and  fireclay. 

Whitehaven  Brick  &  Tile  Co.,  Ltd. 

Low  Road,  Whitehaven. 
Howgill  Mine  and  Quarry  and  Whitehaven  Brich  and  Tile  Works. 

Location :  Mine  and  Quarries  situated  north  of  Cemetery,  near 
Brick  Works  (Old  Fire  Brick  Works),  about  \  mile  south  of 
Whitehaven. 

Mays :  Une-inch  New  Ser.  Ordnance  28,  Old  Ser.  Geological 
101  S.W. ;  six-inch.  Cumberland  67  N.W. 

Latitude  54°  32'  5".    Longitude  3°  35'  b" . 

Geological  formation  :  Middle  Coal  Measures. 

Mining  operations  were  formerly  carried  on  here  by  two  stone 
drifts,  situated  one  above  the  other;  but  more  recently  the 
measures  have  been  quarried. 

In  the  mine  the  low-level  drift  runs  about  900  ft.  into  the  hill 
in  a  direction  slightly  south  of  west.  The  mouth  of  the  bigh-level 
drift,  which  is  180  ft.  in  length,  is  situated  360  ft.  west  of  the 
mouth  of  the  low  drift  and  66  ft.  higher.  The  floor  of  the  eastern 
or  lower  quarry  runs  westward  to  the  mouth  of  the  low  drift, 
whilst  the  floor  of  the  western  or  higher  quarry  overlies  the  low 
drift  and  runs  up  to  the  mouth  of  the  high  drift. 

The  quarries  are  separated  by  a  fault,  down  east,  situated  clo.se 
to,  but  east  of,  the  step  between  the  two  quarries.  Another  fault, 
with  similar  hade,  crosses  the  upper  quarry  at  the  mouth  of  the 
high  drift,  whilst  beneath  the  high  drift  there  is  a  series  of  step- 
faults,  which  combine  with  the  westward  dip  of  the  strata 
(10°-15°)  to  repeat  any  paiiicular  seam  time  after  time, 

In  the  upper  quarry  and  in  the  drifts  the  most  important  beds 
are  two  coal-seams,  Nos.  1  and  2,  and  their  fireclays;  tlie  approxi- 
mate thicknesses  being  given  in  the  following  section  :  — 

Ft.  111.'=:. 

50    0 

1     8 


Mpasiiros 
Ctoal  No.  2 
Fireclay  No. 
Measures 
Coal  No.  1 

FiRKCLAY  No. 

Measures 


4 

18 

1 

3 

18 


'   Speoi'"']    RpTt' rts,  Minora]    Resources,    vol.    vi,    Ganister,  etc.   {Mem.  Ocol. 
Surv.),  Ed.  2,  1910,  p.  92. 
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These  are  overlain  hy  measures  with  four  or  five  thin  coals,  only 
one  of  which  (a  2  ft.  coal)  seems  to  have  been  worked. 

In  the  lower  quarry  there  are  two  thin  coals,  obscurely  related 
to,  but  probably  below  the  coals  Nos.  1  and  2.  The  true  position  of 
the  latter,  in  the  geological  sequence,  appears  to  be  a  short  distance 
above  the  Bannock  Coal. 

Tlie  top  12  inches  of  the  fireclay  No.  2  is  the  best  for  firebricks. 
Other  parts  of  the  fireclay  contain  ironstone-nodules.  Firebricks 
are  made  only  at  intervals. 

Reserves :  There  is  a  good  reserve  of  fireclay,  and  the  workings 
are  being  extended  northwards. 

Both  clays  were  once  dug  for  making  sanitary  sewage-pipes; 
but  at  the  present  time  the  chief  output  is  common  brick,  made 
from  blue  cla3-s  lying  between  the  coals  and  fireclays  in  the  upper 
quarry.  A  few  years  ago  the  output  comprised  furnace-blocks, 
sleeves,  stoppers,  nozzles,  boiler  seating-blocks,  and  other 
refractory  goods. 

Wythemoor  Colliery  Co.,  Ltd.,  Frizingtox. 

Barfs  Silica  Stone  Co.,  Ltd.,  Harrinj^ton. 
Wythevioor  Colliery  and  Barfs  Silica  Stone  Works. 

Location:  Colliery  situated  just  south  of  Wythemoor  Sough 
Farm,  about  3  miles  east  of  Harrington.  AVorks  situated  a  little 
over  \  mile  south  of  High  Harrington,  on  the  south-west  side  of 
the  Cleator  and  Workington  Railway. 

Maps :  One-inch  New  Ser.  Ordnance  28,  Old  Ser.  Geological 
101  S.W. ;  six-inch  Cumberland  61  N.E. 

Colliery  :  Latitude  54°  36'  40" .    Longitude  3°  30'  5" . 

Works:  Latitude  54°  36'  25".    Longitude  3°  32'  40". 

Geological  formation :  (?  Lower)  Coal  Measures. 

As  stated  above  (p.  5)  there  is  some  doubt  as  to  the  exact 
position,  in  the  Coal  Measure  sequence,  of  the  seams  worked  in 
this  pit.  Their  true  correlation  depends  upon  the  correct  identi- 
fication of  the  bottom  seam  in  the  following  section  :  — 

Section  at  upcast  shaft,  Hannah  Pit. 

Thickness  ^P*^  ^^^^ 

Ft.  Ins.  Ft. 

Measures  and  Glacial  drift             ...         ...         ...  — 

No.  1.— Top  scam 1    10     ...       80 

Fireclay  (not  yet  worked)            ...          ...  .'JO 

Measures  (with  coal  1  ft.  and  fireclay  3  ft., 

pro\-cd  elsewhere)          ...         ...          ...  — 

No.  2. — Two-foot  O^al  (probably  ==  43  yards  or 

Micklamsoam) 2     0     ...     126 

FiKECL.\vr 3ft.  to  4     0 

Measures     ...         ...         ...         ...         ...  — 

No   3  _Coal  (probably  =  Four-Foot)     3     2     ...     336 

Fireclay  (full  of  iron.stone  balls).  2ft .  6  ins.  to  3     0 

Between  the  two  shafts  the  ground  is  faulted  and  the  seams 
appear  to  be  farther  apart  towards  the  east. 

The  Hannah  Pit  is  sunk  on  a  large  fault  (shown  on  the  geo- 
logical map)  with  a  downthrow  east  of  60  fathoms.     At  the  top 
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of  tlie  shaft  the  beds  dip  sharply  towards  the  fault,  but  in  the  mine 
the  usual  dip  is  E.N.E.  at  6°  to  10°.  A  fault  with  downthrow 
north  of  19  ft.  has  been  proved  about  a  quarter  of  a  mile  south 
of  the  two  shafts.  Its  course  is  approximately  W.  20°  N.  and  E. 
20°  S. 

The  only  fireclay  raised  is  that  of  No.  2  seam — a  fairly  pure  and 
constant  bed  with  no  ironstone-balls  or  ganister.  It  is  thought 
that  the  underclay  of  the  Top  seam  may  be  more  refractory.  A 
ganister-like  rock  occurs  a  little  above  No.  3  seam. 

Reserves  :  Ample,  in  directions  away  from  the  eastern  boundary 
fault. 

,-  Mode  of  working  and  treatment :  The  fireclay  seam  is  worked  by 
pillar-and-stall,  the  blue  metal  roof  being  used  for  packing;  in 
the  other  seams  longwall  working  is  usual.  The  clay  is  not 
weathered  because  it  is  quickly  used. 

A  little  fine  shattered  Millstone  Grit  is  added  to  the  clay  used 
for  bricks,  and  shale  also,  quarried  on  the  spot,  is  added  for 
various  purposes.  Ground  ganister^  is  made  from  a  mixture  of 
shale,  fireclay  and  Millstone  Grit,  which  is  also  quarried  near  the 
works.    Ground  fireclay  is  prepared  for  cement. 

1  Special  Reports,  Mineral  Rr^sources,  vol.  vi,  Ganister,  etc.  [Mem.  Geol. 
Swv.),  Ed.  2,  1920,  p.  91. 


19 


CHAPTER    III. 
LANCASHIRE. 


BLACKBURN  AND  BUENLEY  DISTRICT. 

In  the  Blackburn-Burnley  district  the  fireclay  most  useful  for 
refractory  purposes  is  undoubtedly  the  underclay  of  the  Lower 
Mountain  Mine  or  Canister  Coal.  Other  fireclays,  such  as  those 
beneath  the  Cannel,  Upper  Mountain  Mine  and  Inch  Mine  Coals, 
are  occasionally  used  for  this  purpose,  whilst  in  one  case  a  clay 
some  distance  above  the  Upper  Mountain  Mine  is  worked  in  the 
Rossendale  Forest  district. 

These  beds  all  occur  in  the  Lower  Coal  Measures  or  Canister 
Beds,  lying  between  the  Arley  Mine  at  the  base  of  the  Middle  Coal 
Measures  and  the  First  Grit  or  Rough  Rock  of  the  Millstone  Grit 
Series.  A  clay  beneath  the  First  Grit  is  worked  for  refractory 
purposes  near  Portsmouth,  south-east  of  Burnley. 

The  following  generalised  section^  of  the  strata  in  the  Accring- 
ton  district  shows  the  positions  of  the  above-mentioned  seams:  — 

Generalises  Section  of  Lower  Coal  Measures  near  Accrington. 


Description. 

Type  Localities.        j  Thickness. 

Depth  below 
Arley  Mine. 

lYds.Ft.In. 

Yds.  Ft.  In. 

Shale  and  rag 

15 

1 

0 

Rock     

Riddle  Scout 

16 

1 

0 

— 

Shale  and  raggy  metaLs 
Rock,  rag  and  shale    . . . 

1         - 

99 

2 

0 

131     1     0 

Rock  (Coppice) 

— 

12 

1 

0 

— 

Accrington  and  Enfield 

Whinney  Fill  and 

40 

0 

0 

— 

Shales. 

Huncoat  Brickworks. 

Pasture     Mine       Coal 

—                         1 

0 

0 

184     2    0 

(mixed  with  shale  and 

fireclay). 

PlRECLAY            

— 

2 

0 

— 

Plag  and  Slate  Ro'ck  . . . 

Crutchmoor  Quarry      ;  20 

0 

0 

— 

and  Bedlam. 

Shale      

Higher  Antley  Brick 
works  and  Tom  Dale 
Clough. 

30 

0 

0 

Cannel  Coal     ... 

"' 

1 

0 

235    0     0 

Fireclay         

1  The  two  mines  appear 

1 

I 

0 

— 

Icconhurst  Rock 

1     to    run    together   in 
;     Higher  Antley  Brick 

10 

0 

0 

40  Yards  (  Upper  Moun- 

1 

(1 

246     2     6 

tain  Mine)  Coal 

Quarry. 

Fireclay         

1 

0 

— 

1  Communicated  by  ^Ir.  J.  Ranson,  F.G.S.,  Accrington. 
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Description. 

Type  Localities. 

Thickness. 

Depth  below 
Arley  Mine. 

Yds. 

Ft.  In. 

Yds.  Ft.   In. 

Warmden  Rock 

Warmden  Quarry,  Top 
Willows    Lane    and 
Warmden  Clough. 

14 

0 

0 

— 

Inch  Mine  Coal 

Warmden  Clough  and 
Willows  Lane  (6  in.) 

1 

261     0     7 

Fireclay         

— 

1 

6 

— 

Shale      

— 

18 

0 

0 

— 

,    Upper  Foot  or  Bullion 

Great  Ark.  Warmden 

8 

279    2     9 

Mine  Coal 

Fireclay         

— 

1 

6 

— 

Rock 

("Priestly           Clough, 

l9 

0 

0 

Shale      

]    Cockerlumb       Fell 
(.  and  Valley,  etc. 

^9 

J 

0 

0 

— 

Ganister  (Lower  Moun- 

Cat Hole  Pit 

2 

0 

299    0     3 

tain  Mine)  Coal 

Fireclay  and  Ganister 

— 

1 

1 

6 

— 

Shale      

__ 

12 

0 

0 

— 

Lower  Foot  Coal 

HoIe-iii-Bank  Pit,  or 
Jemiy      Lind      Pit, 
Baxenden . 

10 

312     2     7 

Fireclay         

— 

1 

6 

— 

Shale      

. — . 

26 

0 

0 

— 

Basse}/  Mine  Coal    ■    ... 

— 

2 

6 

340     0     7 

Fireclay         

— 

5 

— 

Woodhead  Hill  Rock  ... 

Railway  Pit,  Baxen- 
den    and     Rishton 
Pit. 

8 

0 

0 

Shale,  up  to      

— 

20 

0 

0 

— 

Ten  Inch  Goal... 

— 

10 

— 

Fireclay         

— 

1 

6 

369    0     4 

First    Grit    or    Rough 

Rock,     with     Feather 

Edge  Coal  and  Fire- 

clay. 

Correlation  with  the  Yorkshire  District. 


Blachhurn  District. 
40  Yards  or  Upper  JNIountain  j\Iiue  and 

Fireclay. 
'  Ganister    I\Iine  '     (Lower    Mountain 

Mine)  and  Fireclay  and  Ganister. 
Lower  Foot  IVIine  and  Fireclay 

Bassey  Muie  Coal  and  Fireclay 

Ten  Inch  Coal  and  Fireclay 


Yorkshire  District. 
=  Hahfax  Hard  Bed  Band  (or  36  Yards 

Band)  and  Fireclay. 
=  Halifax  Hard  Bed,  or  '  Ganister  Coal  ' 

and  Ganister. 
=  IVIiddle  Band  or  '  Clay  Coal  Seam  '  and 

Fireclay. 
=  Halifax   Soft   Bed   or    '  Coking   Coal  * 

and  Fireclay. 
=  Pot    Clay  Coal,    and    Stannhigton   or 

Loxley  Pot -Clay. 

The  fireclay  of  the  Cannel  Coal  is  iiow  worked  at  Higher  Antley, 
south  oi  Accrington,  where  it  appears  to  varv  in  quality.  The 
coal  is  abnormally  thick  at  this  point,  and  there  is  reason  to 
suspect  that  the  Cannel  and  Upper  Mountain  Mines  have  come 
together,  as  at  Hoddlesden  farther  south-west. 

The  Upper  Mountain,  or  40  Yards  Mine  fireclay  is  usually 
raised  for  making  pipes^  sanitary,  glazed  or  acid-resisting  ware. 
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It  is  a  milder  clay  than  that  of  the  Lower  Mountain  Mine,  and 
is  made  into  firebricks  at  Clough  Foot,  between  Todmorden  and 
Bacup.  Formerly  it  was  used  for  this  purpose  near  Shawtorth 
•and  Littleborough. 

The  Inch  Mine  fireclay  is  worked  in  the  Littleborough  district 
for  sanitary  pipes  and  glazed  goods,  as  well  as  hre-resisting  wares, 
but  it  is  probable  that  the  liower  Mountain  Mine  clay  at  this 
locality  is  superior  for  the  latter  purpose.  The  Inch  Mine  seam 
is  absent  at  Huucoat. 

The  Upper  Foot  or  Bullion  Mine  is  separated  from  the  Lower 
Mountain  or  Ganister  Mine  in  the  district  about  Blackburn  and 
Darwen,  but  in  the  Burnley  coalfield  the  two  seams  become  united 
and  form  the  Mountain  Four-Foot.  The  union  occurs^  along  an 
irregular  north-west  and  south-east  line,  a  little  south  of  Burnley 
(passing  under  Tooter  Hill  to  the  north  of  Foul  Clough  Colliery 
on  the  eastern  side  of  Trough  Edge),  and  the  complex  seam 
stretches  under  the  whole  of  the  Burnley  Coalfield,  reaching  the 
surface  in  the  Padiham,  Colne  and  Portsmouth  Valley  districts. 
At  Rishton  the  Bullion  Coal  is  absent,  its  place  being  taken  by  a 
thin  pyritous  band  with  Aviculopecten  shells  at  the  top  and 
bullions  with  goniatites  at  the  bottom.  The  fireclay  seat,  however, 
is  present. 

The  Lower  Mountain  Mine  has  a  v/ide  range,  being  found  along 
the  whole  fringe  of  Lower  Coal  Measures,  which  border  the  margin 
of  the  Middle  Measures  in  the  west,  north  and  east  of  the  coalfield. 
In  these  districts  the  coal  is  usually  good,  but  it  deteriorates  in 
quality  in  a  southerly  direction.  As  it  lies  almost  invariably  near 
the  surface,  and  is  a  good  coking  coal,  it  has  been  mined  exten- 
sively, especially  in  the  north  of  the  coalfield.  In  these  opera- 
tions its  underclay  also  has  been  exploited,  but  there  remains  a 
great  reserve  of  the  clay,  much  of  which  could  he  worked  near 
the  outcrop,  if  worth  while.  The  recent  introduction  of  longwall 
workings  into  many  of  the  collieries  has  led  to  a  great  falling  off 
in  the  amount  of  clay  raised  as  a  by-product. 

If  the  clay  is  mined  specially  for  brickmaking  it  commands  a 
higher  ])rice  than  when  it  is  raised  with  the  coal. 

What  is  purported  to  be  the  (ianister  Mine  fireclay  was  formerly 
worked  at  the  Cheriy  Tree  brickworks,  south  of  Blackburn. 

The  fireclay  is  associated  with  a  so-called  '  ganister,'  which  in 
comparison  wnth  the  Slieffield  ganister  would  be  considered  to  be 
a  siliceous  fireclay.  It  usually  underlies  the  fireclay,  but  (like 
the  Halifax  Hard  Bed  Ganister)  may  take  its  place  by  lateral  pas- 
sage, or  occasionallv  overlie  it.  The  more  siliceous  parts  of  the 
ganister  are  hard  and  will  not  break  down  on  weathering,  but  the 
more  aluminous  parts  become  plastic  and  are  added  to  the  true 
fireclay  in  brickmaking.  It  is  considered  rather  a  nuisance  in  the 
mines  as  a  rule,  and  if  possible  a  step-up  is  made  on  to  it,  so  that 
it  becomes  the  floor  of  the  mine.       Its  silica-percentage  rarely 


'  Cajjt.  John  ^\itken.  '  On  the  Union  of  the  Ganister  and  Higher  Foot  Coal 
Mines  at  Bacup.'  Trans.  Manch.  Geol.  Soc..  vol.  v  (1864-66).  p.  185.  and  H. 
Bolton,  '  The  Nomenclature  of  the  Seams  of  the  Lancashire  Lower  Coal  Measures.* 
Trans.  Manch.  Geol.  Soc.,  vol.  xxv,  1898,  p.  428. 
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exceeds  85,  wliich  unfits  it  for  making  silica-brick.  Some  of  it, 
however,  miglit  be  useful  for  making  ganister  compound  if  mixed 
witli  a  rock  like  the  best  Warmden  stone. 

An  average  tliickness  for  the  underclay  is  4  ft.  6  in.;  of  which 
the  true  upper  fireclay  averages  3  ft.  3  in.  It  seems  probable  that 
the  ganister  is  most  common  towards  the  eastern  margin  of  the 
coallield. 

The  fireclay  (?  Lunch  House  Clay)  worked  at  Sharneyford, 
near  Bacup,  lies  in  the  midst  of  flagstones  overlying  the  Upper 
Mountain  Mine  of  Rossendale  Forest,  and  has  no  coal  associated 
with  it.i 

Little  has  been  done  with  the  Arley  Mine  fireclay,  which  is  4  ft. 
in  thickness  in  the  Cliviger  district,  or  with  the  fireclays  of  the 
overlying  seams. 

Details  of  past  workings  of  fireclays  are  recorded  in  the 
'Geology  of  the  Burnley  Coalfield,'^  the  'Geology  of  Rossen- 
dale,'^  etc. 

The  clays  are  usually  mined  by  shafts  or  day-levels.  As  a  rule 
they  are  preferred  weathered,  the  longer  the  better  (in  one  case 
from  10  to  15  years).  The  Lower  Mountain  Mine  fireclay  breaks 
down  to  a  plastic  clay  in  one  or  two  months.  Much  of  the  so-called 
ganister  also  becomes  plastic  on  exposure  and  is  employed  for 
mixing  with  the  milder  clay.  The  Sharneyford,  Clough  Head 
clay  (p.  33)  is  said  to  give  better  results  when  unweathered. 

Grog  is  added  in  the  form  of  broken  brick  or  pipe  and  of  burnt 
or  raw  '  ganister  '  or  sandstone. 

The  time  of  firing  is  about  seven — eight  days,  and  the  tempera- 
ture reached  1300*^  C.  in  the  case  of  the  Lower  Mountain  fireclay. 
Other  clays  are  burnt  at  a  slightly  lower  temperature.  Cones 
are  not  always  used  for  testing,  reliance  being  placed  upon 
sio'htinof.     One  firm  made  their  own  cones. 

The  total  shrinkage  is  about  1  in.  in  1  foot  linear  in  hand-made 
or  wire-cut  firebricks  made  of  Lower  Mountain  Mine  clay,  whilst 
in  the  machine-made  and  pressed  bricks  the  shrinkage  was  |  in. 
to  1  foot.     Other  clays  give  a  greater  shrinkage. 

Beside  furnace  and  destructor  blocks,  ordinary  firebricks,  tiles, 
etc.,  the  following  specialities  are  made: — Linings  for  oil- 
furnaces  in  bolt-works,  perforated  firebricks,  nose-block  for  shells, 
chequer  bricks,  frogs  for  blast-furnace  stoves,  skew-backs  for 
locomotives,  sight-hole  blocks  and  stoppers,  mouth-blocks  and 
door-iambs  for  coke  ovens,  coke-oven  bricks  (in  one  case  only 
used  for  linings  of  ovens). 

The  fire-resisting  goods  are  chiefly  used  locally.  'No  gas- 
retorts  or  crucibles  are  made.  In  some  icases  the  fire-bricks 
made  are  only  suitable  for  domestic  purposes. 

In  the  following  table  are  shown  the  fireclays  worked  for  the 

1  '  Geology  of  Rossendale,'  by  Capt.  J  Aitken,  in  '  History  of  the  Forest  of 
Rossendale.'     London,  1868,  pp.  272-3,  281. 
-  Mem.  Geol.  Surv.,  1875. 
3  Op.  cit. 
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manufacture  of  fire-resisting  goods  in  1916,  within  tlie  limits  of 
the  one-inch  New  Ser.  Ordnance  Sheet  76. 


Locality. 


Sharneyford,   Bacup 

Accrington 

Dulesgate,  Clough- 
foot,  Todmorden 

Little  borough 

Yate  and  Pickup 
Bank,  near  Hod- 
dlesden 

Hoddlesden 

Darwen 

Rishtou 

Whinney  Hill  and 
Moorfields,  near 
Clayton  -le  -Moors 

Huncoat  and  Ac- 
crington 

Towneley 

Portsmouth 


Lower  Coal  Measures. 


Fireclay 
in  shales 

below 
the  Rough 

Kock. 


Lower 
fountain 

Mine 
Fireclay 


Inch 
Mine 

Fireclay. 


Upper 
Mountain 

Mine 
Fireclay. 


'  Cannel  ■ 

Mine 
Fireclay. 


Fireclay 

between 

flagstones 

aboTe 

Upper 

Mountain 

Mine. 


little. 

1 

The  Hardy  Brick  &  Tile  Company. 
Willows  Lane,  Accrington. 
Higher  Antley  Quarry  and  Headings. 
Qtuirry :  Situated  about  1  mile  south  of  Accrington  Station. 
Maps :   One-inch   New  Ser.  Ordnance  76,   Old  Ser.  Geological 
89  N.E.,  six-inch  Lancashire  71  X.E. 

Latitude  53°  44'  30".     Longitude  2°  22'  15". 
Geological  formation :  Lower  Coal  Measures  or  Ganister  Beds. 
The  working-face  of  the  quarry  is  at  the  south  end  where  the 
following  approximate  thicknesses  were  obtained  :  — 

Ft. 

Thin  drift  _ 

Black  Shale,  iron-stained  near  top       ...         ...         ...         ...         25 

'  Cannel  '  [Foot]  Coal  (and  ?  Upper  Mountain  Muie).  with 

thin  dirt-band  and  ironstone  'nobbles  '      2  to  3 

Fireclay,  in  floor  of  pit   ...         ...  ...  ...         ...  ...  4 

32 


A  small  slip  or  fault  crosses  the  quarry  obliquely  from  north- 
west to  south-east,  but  it  has  little  effect  upon  the  beds,  which  dip 
towards  the  south  at  about  5°,  causing  tlie  fireclay  to  come  to  the 
surface  near  the  works.  A  little  farther  north  tlie  Upper  Moun- 
tain Mine  crops  out.  but  there  is  a  probability  that  the  two  mines 
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liLiVK  luu  together  and  are  worked  as  one  in  this  quarry.  In  the 
immediate  neighbourhood  the  measures  are  relatively  unfaulted. 

The  hreclay  is  dark-grey  to  black  in  tint,  and  contains  numerous 
plant-remains.  The  highest  part  is  coaly  and  is  used  as  an 
ingredient  in  common  bricks,  which  are  thereby  improved.  On 
the  north-east  side  of  the  above-mentioned  slip  the  fireclay  has 
been  stri^^j^ed  of  cover  and  weathered  in  situ  for  some  years.  In 
one  part  of  the  pit  the  bottom  of  the  clay  is  full  of  ironstone,  but 
it  is  free  from  this  detriment  where  it  is  now  being  worked.  Some 
parts  are  of  a  more  siliceous  nature  than  the  average. 

Reserves :  R-eserves  i7i  situ  are  sufiicient  for  many  years,  and 
future  extensions  will  be  chiefly  made  towards  the  south  and  east. 
The  outcrop  extends  south-westward  in  the  direction  of  two  open- 
works near  the  Pottery  (F.  Eatcliife,  late  Jas.  Holdings  &  Sons), 
situated  about  |  mile  south-west  of  the  Higher  Antley  quarry. 
The  shales  above  the  '  Cannel  '  Coal  are  worked  at  these  two 
openworks,  and,  before  the  war,  were  mixed  with  Lower  Moun- 
tain Mine  fireclay  raised  at  To"«ti  Bent  Colliery,  Oswaldtwistle, 
for  the  manufacture  of  coke-oven  bricks. 

Mode  of  u-orking  :  The  coal  is  won  from  shallow  headings  and 
levels  driven  into  the  face  of  the  quarry,  leaving  small  pillars. 
These,  on  being  blown  away,  cause  a  fall  of  the  overlying  clays, 
which  are  used  for  making  ordinary  bricks.  The  fireclay  is  then 
removed  from  the  floor  of  the  pit.  Water  occasionally  gives 
trouble  in  wet  weather. 

George  Clarke  &  Sons,  ISToeden  Fireclay  Works. 

R  shton,  Blackburn. 

P.  TI.  Pickup,  Ltd.,  Rishton  Colliery. 

Rishton  Colliery  ^  Norden  Fireclay   Works. 

Works  situate  |  mile  north  of  Rishton  Station,  on  the  Leeds  and 
Liverpool  Canal. 

Colliery  situated  \  mile  north-east  of  Rishton  Station  (Lanes. 
&  Yorks.  Ely.). 

Maps:  One-inch  Xew  Ser.  Ordnance  76.  Old  Ser.  Geological 
89  X.E.  Works:  Six-inch  Lancashire  63  N.W.  Colliery: 
63  S.W. 

Colliery:  Latitude  53°  45'  55".    Longitude  2°  24'  45". 

Geological  formation :  Lower  Coal  Measures  or  Ganister  Beds. 

At  Rishton  Colliery  the  Lower  Mountain  Mine  Coal  and  part 
of  the  underlying  fireclay  are  worked.     The   upcast  shaft,  after 
passing  through  70  ft.  7  in.  of   Glacial  drift,  enters  the  Lower 
Coal  Measures  at  the   position   of  the  Pasture  Mine   Seam  and 
passes  through  the  '  Cannel,'   Upper  Mountain    Mine  and   Inch 
Mine  Coals  with  their   fireclays,   striking  the  top  of  the   Lower 
Mountain  Mine  at  a  depth  of  409  ft.  3  in.  from  the  original  sur- 
face-level.    At    the    shaft  the    section  of  the  Lower   Mountain 
Mine  seam  is  as  follows  :  — • 

Ft.  Ins. 
Coal  (old  working.s)         ...         ...         ...         ...         ...         ...     2     0 

Good  fireclay        ...         ...         ...         ...         ...         ...         ...     1     8 

Gritty  fireclay  (' ganister  ■')        5  10 
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The  shaft  also  passes  through,  the  underlying  Devil's  Den, 
Lower  Foot  uud  Bussey  Mine  Coals  and  fireclays,  terminating  in 
the  Woodliead  Hill  rock  at  a  depth  of  530  ft. 

The  measures  dip  gently  north-westward  from  the  shaft,  at 
about  4°,  for  nearly  a  mile,  and  then  rise  upwards  steeply  to  the 
surface  at  an  angle  of  40*-'— i5°.  The  axis  of  this  fold  trends  in 
a  north-eastward  direction  through  Blackburn  and  the  Burnl2y 
Coalfield,  where  the  Middle  Coal  Measures  occupy  the  centre  of 
the  trough.  Near  Kishton  the  coals  at  the  bottom  of  the  trougli 
are  shattered. 

The  eastern  part  of  the  mine  is  separated  from  the  western  by 
a  30-yard  fault,  down  west,  and  another  of  similar  throw,  down 
south,  limits  the  mine  on  the  south.  There  are  also  a  few  smaller 
faults.  A  fault  is  suspected  on  the  far  west  of  the  property, 
cutting  it  ofl:  from  the  small  exhausted  AVhit^birk  Colliery. 

Variations  in  thickness,  from  2  to  3  ft.,  occur  in  the  best 
fireclay,  which  is  a  pale-grey  clay  with  plant-remains  and  some 
darker  shaly  portions  near  the  toj).  Here  and  there  it  contains 
iron  concretions;  some  small,  others  as  large  as  loaves.  The  latter 
occurred  in  numbers  near  a  fault.  The  good  fireclay  passes 
laterally  into  a  '  ganister-like  '  rock  by  imperceptil)le  gradations, 
the  change  taking  place  in  about  400  yards,  but  sometimes  it  is 
a  mixture  of  true  fireclay  and  poor  ganister.  The  ganister^  occurs 
chiefly  in  the  north-west  part  of  the  mine  and  at  the  eastern  end. 
Towards  the  south-west  it  grades  into  the  fireclay  now  being 
mined.     The  lower  gritty  fireclay  or  '  ganister  '  is  not  raised. 

Reserves  :  At  the  Xorden  works  there  is  distinct  shortage  of 
clay,  and  it  is  used  as  fast  as  it  can  be  carted  from  the  colliery 
tip-heap,  which  could  easily  be  added  to  if  necessary  from  the 
large  reserves  in  the  pit.  At  the  works  there  is  a  sup])ly  of  <-lay 
(Upper  Mountain  Mine)  used  for  sanitary  ware  and  second-class 
firebricks,  and  acquired  from  Ralph  Entwhistle  &  Go's  late 
Cranberry  Works,  Darwen,  where  the  Upper  and  Lower  ^loun- 
tain  Mine  Coals  were  both  worked. 

A  small  quantity  of  clay  from  G.  Hargreaves  &  Co.,  Huncoat, 
has  also  been  used  here. 

Mode  of  working:  Formerly  the  mine  was  worked  by  pillar- 
and-stall,  but  longwall  workings  are  now  the  rule,  the  faces 
advancing  south-south-westward.  Electric  air-drills  are  used,  and 
electric  pumps  keep  the  water  under.  When  ganister  sets  in 
strongly,  and  is  not  wanted,  a  stop-up  is  made  on  to  it,  and  it 
becomes  the  floor  of  tlie  mine,  whilst  some  of  the  shale  overlying 
the  coal  is  removed  to  make  head-room. 

Treatment :  Rishton  clay  is  weathered  a^  long  as  can  lie  per- 
mitted and  ground  in  a  perforated  dry  pan  with  a  little  frroof  and 
previously-burnt  'ganister,'  the  fine  dust  beincr  screened  off  fir 
dusting  moulds  and  for  cement.  The  r<>nniinder  goes  either  to  the 
firebrick-making  machine  or  to  the  wet-pan. 

^  This  ganister  is  described  in  Special  Reports.  Slineral  Resources,  vol.  vi, 
Ganister,  etc.  {Mem.  Gcnl.  Surr.).  Ed.  ?,  19?0,  p.  80. 
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Clay  formerly  mined  at  Darwen  is  made  into  fireclay  goods  for 
steam-boilers  and  cottages.  Its  chief  use,  however,  is  lor  sanitary 
and  acid-resisting  wares,  which  form  a  large  part  of  the  firm's 
output. 

Thomas  Knowles,  Ltd. 

Spring  Vale  Fiteclay  Works,  Darweii. 

Spring  Vale  Colliery  ^  Fireclay  Works. 

Works  and  Quarry :  Taylor's  Green  Pit  and  Works,  situated 
about  \  mile  E.  of  Spring  Vale  Station  (Lanes.  &  Yorks.  Uly.). 

Maps :  One-inch  iVew  Ser.  Ordnance  76,  Old.  Ser.  Geological 
89  N.E.;  sis-inch  Lancashire  71  S.W. 

Latitude  53°  41'  '20".    Longitude  2°  26'  40". 

Geological  formation :  Lower  Coal  Measures  or  Ganister  Beds. 

The  Lower  Mountain  Mine  fireclay  and  what  is  left  of  the  coal 
is  worked  here.  The  Top  (upcast)  shaft  is  84^  yards  in  depth  to 
the  Lower  Mountain  Mine,  but  passes  through  a  fault.  The 
measures  between  the  U]3per  Mountain  or  Yard  Mine,  and  the 
Lower  Mountain  or  Half- Yard  Mine  are  69  yds.  2  ft.  9  in.  in 
thickness  and  include  the  useless  Bin  Mine  Coal  and  fireclay. 

The  Lower  Mountain  Mine  coal  averages  15  in.  in  thickness  and 
is  nearly  worked  out,  whilst  the  fireclay  attains  a  maximum  of 
8  ft.,  and  overlies  about  4-5  ft.  of  blue  clay. 

There  are  several  faults  in  the  property,  the  chief  being  (a)  a 
downthrow  north-east  of  14  yards,  which  breaks  the  surface 
between  the  Top  and  Bottom  pits,  and  is  traversed  by  the  Tojj  pit 
shaft;  (6)  a  downthrow  north-east  of  13  yards,  which  breaks  the 
surface  west  of  the  Bottom  pit,  but  is  traversed  by  the  shaft. 
Their  trend  is  N.N.W.  and  S.S.E.  Several  smaller  faults  occur 
farther  west.  The  beds  are  nearly  horizontal  on  an  east-and-west 
line.  In  the  fireclay  variations  are  common.  Its  colour  ranges 
between  black,  near  the  top,  to  pale  grey,  and  it  passes  "imper- 
ceptibly here  and  there  into  a  poor  ganister  or  clayey  siliceous 
silt  with  plant-remains.  At  one  point  the  fireclay  is  only  8  in. 
in  thickness  and  rests  on  30  in.  of  ganister  overlying  the  blue 
clay.    Ironstone-balls  are  occasionally  met  with. 

Reserves  :  Reserves  in  the  mine  are  amjDle,  especially  tow^ards 
the  north  and  south,  and  a  large  stock  is  kept  at  the  surface. 

Mode  of  working :  The  mine  is  worked  by  pillar-and-stall,  the 
faults  precluding  the  use  of  the  longwall  method.  Where  neces- 
sary, sloping  drifts  are  run  from  one  seam  to  another  across  the 
faulted  ground.  Some  of  the  ganister  and  parts  of  the  fireclay 
containing  much  ironstone  are  waste. 

Treatment :  The  fireclay  is  weathered  as  long  as  possible  in  tips, 
and  ironstone  and  ganister  picked  out.  The  best  heat-resisting 
brick  is  made  from  the  top  of  the  fireclay,  but  is  liable  to  crack. 
A  brick  made,  however,  of  crushed  selected  ganister  will  not 
crack.  The  lower  layers  of  fireclay  stand  less  heat.  The  bulk 
of  the  output  consists  of  sanitary  appliances,  glazed  goods  and 
building  requisites. 
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Shaw's  Glazed  Brick  Co.,  Ltd. 

Whitebirk,  Darwen. 

Waterside  Pit  Sf  Brickworks. 

Works  situated  on  N.E.  side  of  goods-liue,  \  mile  IN'.M.W.  of 
Hoddlesden  Church,  near  Darwen  (formerly  at  Whitebirk,  near 
Rishton  Coliieiy,  Blackburn;  see  p.  24). 

Pit  situated  f  mile  N.N.E.  of  Hoddlesden  Church,  on  Yate 
and  Pickup  Bank. 

Maps :  One-inch  New  Ser.  Ordnance  70,  Old  Ser.  Geological 
89  N.E.;  six-inch  Lancashire  71  S.W. 

Latitude  53°  42'  25".      Longitude  2°  25'  30''. 

Geological  formation  :  Lower  Coal  Measures  or  Ganister  Beds. 

The  Lower  Mountain  Mine  Seam  is  worked  from  a  drift  or  day- 
eve  directed  a  little  west  of  south,  ?.nd  the  averag'e  dip  of  the  beds, 
allowing  for  faults,  is  S.  30°  E.  at  about  6°  or  7°. 

A  section  of  the  seam  is  approximately  as  follows  :  — 

Ft.  Ins. 

Black  Shale  (roof)  — 

Lower  Mountain  Mine  Coal       ...         1     3 

,,  ,,  Fireclay  ...         ...         ...         ...     3     6 

White  rock  (nearly  a  ganister)  on  dark  shale  (floor)...         ...       — 

The  mine  extends  in  a  south-south-east  direction  for  about  1,000 
yards  from,  the  entrance  of  the  day-eye  and  is  bounded  on  the 
east  by  a  large  fault  of  300-400  yards  throw,  bringing  Millstone 
Grit  against  Coal  Measures.  The  seam,  crops  out  on  the  west.  On 
the  south-west  there  is  a  downthrow  of  about  120  yards,  and  at 
the  south-south-east  end  of  the  mine  a  series  of  small  step-faults 
counteracts  the  effect  of  dip. 

Here  and  there,  more  especially  near  faults,  the  fireclay 
becomes  ganister-like,  but  is  still  aluminous. 

Reserves :  There  is  a  fair  reserve  of  clay  suitable  for  firebricks 
in  the  mine,  which  is  being  extended  down  dip,  and  all  pillars  are 
intact.    Clay  is  also  kept  in  tips  at  the  works. 

Mode  of  icorking :  The  mine  is  worked  by  pillar-and-stall,  com- 
pressed-air drills  operated  by  electric  power  being  employed. 
Electric  pumps  are  keeping  down  the  water  during  temporary 
cessation  of  operations.     The  ganister  is  often  waste. 

Besides  the  fireclay  mined  here,  some  is  acquired  from  J.  Place 
&  Sons,  Hoddlesden  Colliery  (p.  28),  and  in  making  goods  other 
than  firebrick  the  two  are  usually  blended  with  several  other 
clays. 

Treatment :  Clay  for  firebricks  is  weathered  for  a  short  time  at 
the  works.  It  is  then  ground  under  edge-riinners,  with  broken 
brick  for  grog,  and  tempered  in  a  pan,  pugged  and  wire-cut. 
Other  bricks  are  made  by  the  semi-dry  process,  and  moulded  in 
steam-driven  re-press  machines. 

After  drying,  the  bricks  are  fired  in  oblong  kilns  at  a  tempera- 
ture near  1300°  C.  (Cone  10),  the  test-cones  being  the  firm's  own 
make.  The  best  firebrick  is  usually  made  from  selected  Lower 
Mountain  Mine  fireclay;  only  such  'ganister'   is  added  as  will 
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weather  down  to  a  plastic  material.  Normally  the  bricks  are 
rather  soft,  and  will  stand  heating  and  coolinp:,  but  are  said  to 
be  unsuitable  for  coke-oven  doors. 

The  chief  output  of  manufactured  goods  consists  of  acid- 
resisting  ware,  electric  fittings,  terra-cotta  and  glazed  bricks. 
Firebricks  are  only  a  minor  product. 

Joseph  Place  &  Sons,  Ltd. 

Darwen. 

Hoddlesden  and  Eccleshill  Collieries  and  Sanitary  Tube  and 
Fireclay  Works. 

Situation:  Eccleshill  Works,  and  old  mine,  situated  about  \ 
mile  N.  of  Darwen  Station  (Lanes.  &  Yorks.  Ely.).  Holker  House 
Mine  and  Hoddlesden  Works,  situated  about  ^  mile  N.E.  of 
Hoddlesden. 

Maps:  One-inch  New  Ser.  Ordnance  76,  Old  Ser.  Geological 
89  N.E.;  Eccleshill:  six-inch  Lancashire  70  S.E.;  Hoddlesden: 
71  S.W. 

Hoddlesden:  Latitude:  53°  41'  50".    Longitude  2°  25'  30". 

Geological  formation :  Lower  Coal  Measures  or  Ganister  Beds. 

The  Lower  Mountain  Mine  coal  and  fireclay  were  mined  at 
Eccleshill  Colliery,  but  the  coal  has  almost  all  been  got;  and 
since  it  does  not  pay  to  work  the  clay  alone,  the  mine  is  now  closed 
down.  The  seam  consists  of  2  ft.  of  coal,  on  4  ft.  9  in.  of  fireclay, 
on  1  ft.  of  impure  ganister  rock,  the  latter  occurring  at  a  depth  of 
87  yds.  0  ft.  tji  in.  from  the  head  of  the  shaft,  which  passed 
through  the  Cannel  Mine,  Upper  Mountain  Mine,  Inch  Mine  and 
13in  Mine  seams.  Some  of  the  Upper  Mountain  Mine  fireclay  was 
raised  for  making  stoneware  pipes.  The  beds  dip  south  at  1  in 
18  (3°).  Here  and  there  the  fireclay  changes  into  a  poor  ganister, 
when  it  forms  one  bed  with  the  underlying  rock. 

Clay  is  now  got  from  the  Holker  House  Pit  at  Hoddlesden, 
where  the  U  pper  and  Lower  Mountain  Mine  fireclays  are  worked ; 
but  only  the  lower  clay  is  used  for  fire-resistina*  goods,  which  are 
made  up  at  the  Eccleshill  works. 

At  the  pit  the  dip  is  N.N.W.  at  1  in  12  (5°),  and  the  workings 
are  limited  to  the  east  and  west  by  faults  with  a  N.N.W.  trend. 
In  the  Hoddlesden  district  the  Cannel  coal  has  come  so  close  to  the 
Upper  Mountain  (or  Yard)  Mine,  that  the  two  are  only  separated 
by  a  dirt  parting,  and  are  usually  classed  together  as  Upper 
Mountain  Mine.    The  Inch  Mine  is  not  found  here. 

Hoddlesden  Lower  Mountain  Mine  clay  is  a  rather  light-grey 
to  brown  fireclay  with  remains  of  plants,  but  is  lilack  near  the 
top,  and  contains  a  few  small  ironstone-balls.  (The  Eccleshill 
clay  contains  more  and  larger  ones.)  It  changes  horizontally  from 
a  rather  mild  and  plastic  clay  to  a  whitish  impure  '  ganister,' 
which  is  hard  to  crush  and  unsuitable  for  making  silica-brick. 
The  Upper  Mountain  Mine  fireclay  is  milder  and  will  vitrify  more 
easily  than  the  lower  clay. 
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Reserves :  Eeserves  in  the  mine  are  large ;  in  fact  there  is  no 
lack  of  clay  in  the  district,  but  it  usually  does  not  pay  to  work 
unless  coal  can  be  got  at  the  same  time. 

Mvde  of  wurlany :  At  Holker  House  Pit  working  is  by  both 
pillar-and-stall  and  longwall,  the  latter  method  being  employed 
when  only  coal  is  mined.  '  Gauister  '  is  often  left  as  the  floor  of 
the  mine,  or  is  thrown  away. 

Treatment :  The  fireclay  is  weathered  for  about  three  to  four 
weeks,  in  which  time  it  breaks  down  to  a  plastic  clay.  ^  Any 
'  ganister '  that  is  brought,  and  will  not  break  down,  is  put 
through  a  stone-breaker  and  added  to  the  fireclay,  which  is 
ground  beneath  edge  runners  with  a  jnopurtion  of  grog  consist- 
ing of  old  sanitary  pipes  or  bricks.  The  clay  is  tempered  in  a 
horizontal  mixer  and  is  then  pugged  and  wire-cut  into  bricks. 

The  chief  business  of  the  firm  is  in  sanitary  ware,  acid-resisting 
goods,  glazed  goods,  electric  cable  conduits,  builders'  rerjuire- 
ments,  etc.,  which  are  made  up  chiefly  at  the  Hoddlesden  Works. 
Fire-resisting  goods  are  a  secondary  product,  and  made  only  at 
Eccleshill,  where  sanitary  pipes  also  were  made  before  the  war. 
The  output  of  firebricks,  etc.,  was  greatly  increased  during  the 


George  Hargreaves  &  Co. 

The  Collieries,  Wood  Nook,  Accrincjtor. 

Huncoat  Pit  and  Fireclay  Works. 

Situation :  On  the  north  side  of  Huncoat  Station. 
Mafs :  One-inch.  New   Ser.  Ordnance  76,  Old    Ser.  Geological 
89  N.E.;  six-inch  Lancashire  63  N.E. 

Latitude  53°  46' 25".     Longitude  2°  20'  40". 

Geological  formation :  Lower  Coal  Measures  or  Ganister  Beds. 

Fireclay  is  brought  to  the  surface  at  Huncoat  Pit,  but  some  is 
also  mined  in  Scaitecliife  Pit,  Accrington  (six-inch  Lanes.  63 
S.E.),  with  which  there  is  an  underground  connection. 

Huncoat  No  2  Shaft,  starting  in  measures  below  the  Arley 
Mine,  passes  through  seams  from  the  Pasture  Mine  downwards 
to  the  Lower  Mountain  Mine  coal  and  fireclay,  the  top  of  the 
latter  occurring  at  277  yds.  2  ft.  10^  in.  from  the  surface.  The 
fireclay  rests  on  3  in.  of  coal,  known  as  the  Hard  Fold  coal.  In 
the  shafts  the  Lower  Mountain  Mine  coal  is  2  ft.  8  in.  in  thickness 
and  the  fireclay  6  ft.  9  in.,  but  in  the  mine  the  latter  averages 
from  2  to  3  ft.,  and  occasionally  reaches  a  maximmn  of  10  ft. 
It  is  often  siliceous,  and  '  ganister  '  sometimes  sets  in  in  its 
lower  layers. 

South-west  of  Huncoat  Station  there  is  a  60  yards  fault,  down 
north-east,  with  a  N.W.  and  S.E.  trend.  i3etween  this  and 
Scnitecliffe  Colliery  there  are  eight  other  important  faults. 

Huncoat  Mine  is  situated  in  a  local  svncline.  On  the  south  the 
beds  dip  N.N.W.  towards  Lake  Side  Bridge  at  6°  to  7°,  whilst 
on  the  north  the  beds  rise  N.N.E.  at  a  similar  rate  of  inclination, 
and  then  tip  over  northward  beneath  the  Middle  Coal  Measures 
of  the  Burnley  Basin. 

Vol,    xiv.  ^ 
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The  fireclay  varies  from  pale-grey  to  dark-grey  in  tint,  but  is 
black  at  the  top,  and  varies  in  silica-content  trom  point  to  point. 
It  is  full  of  remains  of  Stigmaria  and  rootlets  and  sometimes  con- 
tains ironstone-balls  or  nodules,  which  are  prone  to  occur  in 
clumps  rendering  the  clay  useless.  The  ganister  may  contain  a 
fairly  high  proportion  of  silica ;  in  one  sample  as  much  as  84-8 
per  cent,  has  been  found. 

Reserves  :  Reserves  of  clay  are  large  :  towards  the  south-east  of 
Huncoat  Mine  there  is  a  large  area  yet  to  be  worked,  and  plenty 
could  be  got  from  the  mine  if  wanted.  At  the  surface  there  is  a 
dump  of  about  50,000  tons  weathering  down  ready  for  use.  The 
best  clay  lies  in  the  direction  of  Accrington,  but  is  often  replaced 
by  ganister. 

Tlie  Company  has  control  of,  or  is  interested  in,  other  collieries 
with  Lower  Mountain  Mine  fireclay  :  — 

1.  The  Calder  Colliery,  Altham,  where  the  fireclay  is  mainly 

of  the  '  ganister  '  type,  very  tough  to  drill  and  expensive 
to  work.     None  is  raised. 

2.  The  Wood  Nook  Pit,  Accrington,  where  very  little  clay  is 

raised. 

3.  The  Broad  Oak  Pit,  Accriirg-ton,  where  the  clay  is  soft  aud 

plastic  and  contains  little  ganister,  but  is  mostly  left  in 
the  mine. 

4.  The  Goodshaw  Hill  and  Baxenden  Mines,   in  which  the 

fireclay  is  rather  good,  but  much  is  left  below  ground. 
At  Baxenden  the  coal  is  worked  out. 

There  is  no  shortage  of  fireclay  in  the  surrounding  district;  to 
get  it  cheaply  is  the  problem. 

Mode  of  working:  Formerly  the  beds  between  Scaitecliffe  and 
Huncoat  were  worked  by  pillar-and-stall,  but  the  longwall  method 
is  now  in  vogue,  and  is  being  actively  employed  on  the  south-east 
side  of  Huncoat  Mine.  By  the  old  method  from  50  to  100  tons  of 
clay  a  day  were  raised,  but  now  the  average  is  from  10  to  15 
tons  a  day.  It  must  be  noted  that  this  is  essentially  a  coal- 
mining company,  and  the  cloy  is  a  by-product,  hence  the  greater 
part  of  both  ganister  and  clay  is  left  underground. 

Treatment :  At  the  works,  v»diicli  are  small  and  of  recent  origin, 
the  clay  is  ground  and  tempered  in  a  solid-bottom  pan  under  edge- 
runners,  old  bricks  being  added  for  grog. 

T^e  fireclay  is  made  into  goods  chiefly  for  works  consumption. 
A  siliceous  firebrick  for  beehive  coke-ovens  was  once  made  at 
Baxenden  Colliery  from  Broad  Oak  clay  and  Warmden  Stone. 

Brooks  &  Brooks  Collieries,  Ltd. 

Rurnlpy. 

Towneley  Drift  Sf-  Deanwood  Mine  ^-   Toivneley  Brickworks. 

Situation:  Towneley  Drift  :  about  \  mile  S.E.  of  the  Works  nt 
Towneley  Colliery.  Deanwood  Mine  :  'i  mile  N.W.  of  Portsmouth 
Station  (Lanes.  &  Torks.  Rly.). 

Majys :  One-inch  New  Ser.  Ordnance  76,  Old  Ser.  Geological  88 
N.W. ;  six-inch  Lancashire  G4  N.E.  and  72  N.E. 
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Towneley  Drift:  Latitude  53°  46'  15".    Longitude  2°  13'  40". 

Deanwood  Mine:  Latitude  53°  44'  10".     Longitude  2°  9'  40". 

Geological  formation :  Lower  Coal  Measures  and  Millstone  Grit. 

Only  two  seams  of  clay  are  worked  by  this  firm  at  present — 
namely,  the  Lower  Mountain  Mine  fireclay  and  a  seam  of  clay 
occurring  between  the  Rough  Kock  and  the  Haslingden  Flags. 
Sometimes  the  Upper  Mountain  Mine  fireclay  is  worked,  but  is 
not  used  for  firebricks.  No  firecla\'  is  raised  at  Towneley  Colliery 
itself.  The  shafts,  however,  pass  through  the  Cliviger  Yalley 
Fault,  which  comes  to  the  surface  100  yards  west-south-west  of  the 
pit-head  and  has  a  downthrow  north-east  of  about  500  yards.  On 
this  side  the  Arley,  Yard,  King  and  Dandy  (Upper  Arley)  Coals 
of  the  Middle  Coal  Measures  are  worked.  On  the  other  side  are  the 
Lower  Coal  Measures.  To  the  north-east  of  the  fault  the  Arley 
Mine  lies  at  267  yards  depth,  whilst  south-west  of  the  fault  the 
Lower  Mountain  Mine  is  at  140  yards. 

Farther  south,  a  drift  has  been  run  south-westward  from  the 
old  King  Shaft  on  the  north-east  side  of  the  fault,  through  the 
faulted  belt  between  Towneley  Colliery  and  Towneley  Drift,  to 
tap  the  Lower  Mountain  Mine  clay  and  coal,  which  will  be  mined 
forthwith. 

At  Towneley  Drift  the  clay  is  worked  from  a  day-eye,  which 
descends  slightly  in  a  south-westward  direction  and  then  rises  into 
the  seam.  The  mouth  of  the  day-eye  and  the  point  where  the  seam 
is  struck  are  at  about  the  same  level  (579  ft.  O.D.). 

The  dip  in  the  new  ground  reached  from  the  King  Pit  is  north- 
west at  about  6°,  but  in  tbe  Drift  Mine,  farther  south,  it  swings 
round  first  westward  and  then  west-south-westward  at  about  5°,  in 
the  form  of  a  pitching  anticline. 

Section  of  seam  in   Towneley  Drift. 

Ft.  In. 
Black  shale  with  bullions  (roof )  ...         ...         ...         ...       — 

Upper  Foot-Coal  with  buUions  and  Lower  Mountain  ^line  Coal    3    0 

Ironstone 1  in.  to         10 

Lower  Mountain  IVline  Fireclay  3  ft.  to     3     6 

Ganister-Iike  rock  (floor)  — 

7     4 

Every  here  and  there  the  fireclay  changes  to  impure  ganister, 
as  at  Kishton  and  neighbouring  places,  but  on  the  whole  there  is 
probably  more  ganister  than  true  fireclay  in  this  area.  The  Upper 
Mountain  Mine  fireclay  has  been  worked  here,  and  there  is  a  large 
stock  kept  at  the  works. 

Deanwood  Mine,  situated  south-west  of  the  Cliviger  Valley 
Fault  and  the  railway,  is  approached  at  outcrop  by  three  day-eyes, 
wliich  run  south-westward  into  the  hill,  following  the  dip  of  the 
seam,  which  is  a  l>ed  of  clay  (or  shale),  a  short  distance  beneath 
the  First  Grit  or  Rough  Rock  of  the  Millstone  Grit  Series.  This 
clay  is  darker  and  milder  than  the  Lower  Mountain  Mine  fireclay 
and  contains  fewer  bullions.  It  is  rough  towards  the  bottom,  and 
only  the  top  5  or  6  ft.  is  removed  from  beneath  the  shaly  roof. 
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Reserves :  There  is  a  good  reserve  of  clay  in  Towneley  Drift  and 
a  new  supply  lias  been  tapped  from  the  old  King  Mine.  Deanwood 
Mine  has  been  worked  since  1877,  and  shows  no  sign  of  exhaustion. 
Stocks  of  clay  are  kept  at  the  works. 

Mode  of  Working :  All  workings  are  by  pillar-and-stall. 

Treatment :  Both  the  Deanwood  clay  and  the  Towneley  Drifi: 
clay  are  weathered  from  a  few  mouths  to  several  years. 

At  the  works  the  clay  is  ground  and  tempered  in  separate  pans. 
Sometimes  the  Lower  Mountain  !Mine  fireclay  is  used  alone  for 
fire-resisting  goods,  but  usually  a  little  Deanwood  clay  is  mixed 
with  it.  It  is-  said  that  the  latter  would  make  the  best  brick,  but 
is  too  expensive  to  use  alone. 

The  clays  are  used  for  making  sanitary  and  glazed  ware,  and 
secondarily  for  fire-resisting  goods. 

In  normal  times  about  one-third  of  the  output  consists  of  fire- 
resisting  goods,  but  the  proportion  is  higher  at  the  present  day. 

The  Altham  Colliery  Co.,  Ltd. 

Accrin^ton,  Lancashire. 

Whinney  Hill  ^'  Moor  fields  Fits. 

and 
Accrington  Brick  Sf  Tile  Works. 

Situation :  Whinney  Hill  Pit  &  Accrington  Brick  &  Tile  Works, 
situated  \  mile  S.E.  of  Clayton-le-Moors.  Moorfields  Pit,  situated 
I  mile  E.  of  Clayton-le-Moors. 

Ma'ps :  One-inch  New  Ser.  Ordnance  76,  Old  Ser.  Geological 
89  N.E. ;  six-inch  Lancashire  63  S.E. 

Whinney  Hill  Pit  &  Brick  Works:  Latitude  53°  46'  0". 
Longitude  2°  22'  20". 

Geological  formation :  Lower  Coal  Measures  or  Ganister  Beds. 

Whinney  Hill  Pit  is  connected  underground  with  Moorfields 
and  Great  Harwood  Collieries,  but  no  fireclay  is  raised  from  the 
latter. 

At  Whinney  Hill  the  shaft  passes  through  the  top  of  the  Upper 
Mountain  Mine  seam  at  130  yards  and  the  Lower  Mountain  Mine 
seam  at  180  yards  from  the  surface. 

Section  of  the  Upper  Mountain  Mine  seam  :  — 

Coal  

White  rock 
Fireclay,  over 

Section  of  the  Lower  Mountain  Mine  seam  :  — 

Dark  blue  metal  [shale,  good  roof] 

Coal,  increasing  west  to  3  ft.  6  ins. 

Fireclay  or  '  ganister  '    . . . 

Thin  coal,  not  mined      ...         ...         ...         ...         ...         ...       — 

The  beds  dip  N.N.W.  at  8°  in  the  direction  of  Hyndburn 
Bridge,  where  they  are  horizontal  for  a  few  hundred  yards,  after 
which  they  rise  quickly  to  a  slope  of  20°  or  more.  Hyndburn 
Bridge  lies  on  the  axis  of  the  syncline  that  forms  the  northern 
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flank  of  the  Lancashire  coalfield  {see  under  Kishton  Colliery, 
p.  24).  . 

There  are  no  serious  faults  to  interrupt  work.  That  shown  upon 
the  one-inch  geological  map,  trending  from  N.W.  to  S.E.  and 
forming  the  western  boundary  of  the  Arley  Mine  basin,  has  been 
proved. 

The  Lower  Mountain  Mine  fireclay  is  of  the  usual  type.  It  is 
all  called  '  ganister  '  in  these  mines,  but  the  relation  of  the  true 
fireclay  to  the  '  ganister  '  must  be  similar  to  that  at  Rishton 
Colliery.     It  contains  very  little  ironstone. 

Some  of  the  Upper  Mountain  Mine  fireclay  is  raised,  but  is  not 
used  for  making  firebricks. 

Reserves:  These  are  ample.  The  mines  are  primarily  coal- 
mines, the  fireclay  being  only  a  by-product ;  hence  large  quantities 
are  left  underground. 

Mode  of  working :  With  the  exception  of  the  main  roads,  where 
pillars  are  left,  the  mines  are  worked  by  the  longwall  method,  and 
very  little  fireclay  is  obtained. 

Treatment :  The  fireclay  is  subjected  to  the  usual  treatment. 

Firebricks  are  made  by  the  Accrington  Brick  &  Tile  Co,  for  the 
Colliery  Co.  The  chief  wares  of  this  Company  are  red  bricks,  tiles, 
pipes  and  acid-resisting  goods  made  from  the  Accrington  and 
Enfield  clays  (worked  at  the  surface)  and  a  little  of  the  Upper 
Mountain  fireclay.  The  bricks  are  used  in  the  construction  of  the 
Altham  Colliery  Co.'s  coke-ovens.    Fireclay  is  ground  for  cement. 

Thomas  Temperley  &  Son,  Ltd. 
Sharneyford,  near  Bacup. 

Clough  Head  Clay  Mine. 

Situation  :  Works,  actually  in  Yorkshire,  north  of  the  Bacup- 
Todmorden  road,  near  Holdeugate,  about  2  miles  N.E.  of  Bacup 
Station  (Lanes.  &  Yorks.  Rly.).  Clough  Head  Pit  is  situated  a 
little  over  \  mile  S.S.E.  of  the  Brick  Works,  to  which  the  coal  is 
brought  by  a  tramway. 

Mays :  One-inch  New  Ser.  Ordnance  76,  Old  Ser.  Geological  88 
N.W.;  six-inch  Lancashire  72  N.E.  (Yorks  229  S.W.).  Clough 
Head  Mine,  six-inch,  Lancashire  73  N.W. 

Latitude  530  42'  50".     Longitude  2°  9'  40". 

Geological  forjnation:  Lower  Coal  Measures  or  Ganister  Beds. 

The  mine  is  entered  from  a  day-eye  situated  a  few  yards  north 
of  the  works,  and  extends  in  a  north-north-westward  direction  for 
about  400  yds.  Upon  the  east  side  the  seam  of  clay  crops  out  on 
the  western  bank  of  a  small  brook  descending  from  Cam  Crags 
Moor  and  dips  W.  30°  S.  at  nearly  12°. 

No  coal  is  associated  with  tlie  bed  of  clay,  which  occupies  a 
position  some  distance  .diove  the  Upi^er  Mountain  Mine  seam.^ 
It  averages  5  ft.  6  in.  in  tliickness,  and  has  a.  blue-black  shale  roof 
and  a  floor  of  grey  false-beddod  florr"-"  sandstone. 

The  locality  of  the  mine  is  separated  from  the  area  south  of  the 

1  Cf.  Lunch  House  Clay  in  J.  Aitkin  loc.  c»<.,  p.  22. 
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Bacup  road  by  a  large  fault,  shown  on  the  one-inch  Geological 
Map,  with  N.W.  and  S.E.  trend  and  downthrow  to  the  north-east 
of  270  ft.  Formerly  the  Upper  Mountain  Mine  coal  and  fireclay 
were  worked  south-west  of  this  fault,  but  the  coal  alone  is  now 
raised  at  Clough  Head  Pit  from  a  day-eye  running  about  W.  20°  S. 

The  fireclay  is  a  rather  dark  slickensided  clay  with  numerous 
plant-remains.    It  is  slightly  variable  and  contains  little  iron. 

Reserves :  Workable  reserves  of  this  fireclay  in  the  property 
lie  chiefly  to  the  north  in  the  direction  of  the  strike  of  the  beds. 

Mode  of  working :  In  normal  times  the  clay  is  mined  by  pillar- 
and-stall,  but  owing  to  lack  of  labour  some  is  now  dug  at  outcrop. 
Air-shafts  are  sunk  from  the  surface  at  places  where  the  mine  is 
at  shallow  depth.  Water  accumulating  at  the  western  side  of  the 
mine  is  discharged  from  pipes  near  the  entrance.  Some  clay  near 
the  roof  is  waste. 

TreatTnent :  The  clay  is  used  as  fast  as  it  is  mined,  weathering 
being  considered  no  advantage.  Ordinary  firebricks  are  wire-cut; 
other  fire-resisting  goods  are  made  by  hand.  Before  the  war  the 
chief  manufactured  goods  were  pipes  (semi-stoneware)  ridge-tiles, 
chimneys,  etc.,  but  light-coloured  firebricks,  blast-furnace  blocks, 
flues,  tiles,  boiler-seating  blocks,  etc.,  now  form  the  bulk  of  the 
output.     Fireclay  is  ground  for  cement. 

G.  Earnshaw  &  Sons 

Dulesgate,  Todmorden, 

and 

J.  Howard 

Lightowlers,  Littleborougli. 
Earnshaw's  Brickworks  and  Todmorden  Moor  Mine. 

Works  :  Situated  at  Cloughfoot,  on  N.  side  of  Bacup-Todmorden 
road,  about  ^  mile  S.E.  of  Temperley's  Works. 

Mine :  Situated  a  few  hundred  yards  west  of  the  works. 

Maps:  One-inch  New  Ser.  Ordnance  76;  Old  Ser.  Geological 
88  N.W. ;  six-inch  Lancashire  73  S.W.  (Yorks  229  S.W.). 

Latitude  53°  42'  37".    Longitude  2°  9'  20". 

Geological  formation :  Lower  Coal  Measures  or  Ganister  Beds. 

The  Upper  Mountain  Mine  coal  and  fireclay  are  raised  from  the 
mine,  which  is  approached  by  a  day-eye  south  of  the  Bacup  road. 

The  mine  is  situated  north  of  a  large  fault  shown  on  the  one- 
inch  Geological  Map  and  extends  in  the  direction  of  dip — which 
is  slightly  south  of  west  at  about  15° — and  also  along  the  strike, 
beneath  the  site  of  Temperley  &  Son's  mine  and  brickworks  at 
,  Sharneyford. 

Section  of  Seam. 

Ft.  In. 

Shale  (roof)       — 

Upper  Mountain  Mine  coal 1     6 

..  ,,  fireclay  ...  ...  ...         ...     2     0 

Rock  [?  ganister]  (floor)         — 
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The  clay  is  of  the  usual  type,  rather  mild,  with  very  little 
ganister  and  few  ironstone  bullicn-'. 

Reserves :  There  is  distinct  shortage  of  clay,  and  the  output  of 
goods  is  small.  Saunderclough  Mine,  in  the  same  seam,  was 
formerly  worked  by  the  company;  and  the  clay  was  also  worked 
at  outcrop  behind  the  works,  until  the  boundary  of  the  property 
was  reached. 

Mode  of  working :  The  mine  is  worked  by  pillar-and-stall. 

Ralph  Ashworth  «&  Co.,  Ltd. 

Starring,  Littleborough,  Manchester. 
(Owned  by  W.  Dransfield  &  Sons,  Moorside,  Oldham). 

Starring  Mine  Sf  Works. 

Situation  :  1\  miles  W.  of  Littleborough  Church,  and  just  north 
of  Dearnley  Workhouse. 

Maps :  One-inch  New  Ser.  Ordnance  76,  Old  Ser.  Geological  88 
N.W. ;  six-inch  Lancashire  81  S.iW. 

Latitude  53°  38'  35".    Longitude  2°  7'  5". 

Geological  formation  :  Lower  Coal  Measures  or  Ganister  Beds. 

The  only  seam  being  worked  at  the  time  of  our  visit  (1916)  was 
the  Inch-Mine  Fireclay. 

The  shaft  starts  close  to  the  outcrop  of  the  40  Yds.  Mine 
(Upper  Mountain  Mine),  and  goes  down  to  the  Little  Mountain 
Mine  beneath  the  Lower  Moimtarn  Mine.  The  Mine  is  also 
approached  by  a  day-eye.     The  shaft-section  is  as  follows  :  — 

Thickness. 
Yds.  Ft.  In. 
40  Yds.  ]Mine  and  fireclay  (nearly  worked  out.) 

Bluish  shale      15     0     0 

Inch-Mine  Coal  ...  1 

Inch  j\Iine  Fireclay  (now  worked)     ...         ...         ...       2     1     6 

Mea.sures  ...         ...         ...         ...         ...         ...^ 

Upper  Foot  Mine  (temporarily  abandoned)  ...(„_     ,     „ 

Measures  ...  ...         ...  ...  ...  ...  f 

Lower  Mountain  Mine  Coal    ...         ...         ...         ...  j 

„  „  ganister         ...  ...  ...  16 

„  ,,  fireclay  ...  ...  •••  2     6 

(almost  untouched) 
Measures  ...         ...         ...         ...         ...         ...  — 

Litfle  Mountain  Sline  Coal — 

(worked  out). 

The  dip  is  S.S.E.  at  3°,  and  the  contour  of  the  ground  is  .'^uch 
that  the  seam  crops  out  on  the  east,  north  and  west  of  an  isolated 
hill,  lying  between  tw'o  N.N.W. -S.S.E.  faults,  shown  on  the  one- 
inch  Geological  Map.  The  mine  itself  is  fairlv  free  from  faults, 
and  has  been  worked  in  a  direction  between  north-west  and  west- 
north-west. 

In  an  o]>enwork  at  oiitcrop,  close  to  the  works,  the  Inch-Mine 
Coal,  measuring  from  1  to  4  ins.  in  thickness,  can  be  seen  over- 
lying 9  ft.  of  fireclay.  The  coal  is  covered  by  9  or  10  ft.  of  blue- 
black  shales. 
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The  Inck-Mine  fireclay  is  bluish-grey,  weathering  slightly 
yellow,  and  contains  plant-remains.  It  is  fairly  uniform,  with  the 
exception  of  bullions,  about  the  size  of  the  fist,  at  the  bottom  and 
in  a  thin  bed  halfway  up.  Of  the  other  underclays  occurring  here, 
that  of  the  Lower  Mountain  Mine  usually  consists  of  ganistei  over- 
lying fireclay,  whilst  occasionally  the  whole  seam  may  be  either 
ganister  or  fireclay.     Only  a  little  has  been  raised. 

Reserves  :  Reserves  of  the  Inch-Mine  Clay  are  ample.  The  mine 
extends  520  yds.  in  a  north-west  direction  from  the  shaft,  and  is 
nearly  half  this  width.  Only  a  few  of  the  pillars  have  been  worked 
out  and  several  acres  of  ground  are  untouched.  In  normal  times 
250  tons  a  week  are  raised.  The  Lower  Mountain  Mine  fireclay 
forms  a  valuable  reserve. 

Mode  of  working  :  The  whole  mine  is  worked  by  pillar-and-stall . 
In  the  clay-mine  naked  lights  can  be  used ;  the  roads  are  high  and 
dry  and  little  timber  is  required.  Faults  give  no  trouble,  but 
bullions  cause  a  little  waste.  Owing  to  scarcity  of  labour  some 
clay  is  now  worked  at  outcrop  and  mixed  with  the  mined  clay. 

Treatment :  The  clay  is  weathered  as  long  as  possible  to  rid  it 
of  deleterious  salts  and  to  expose  the  bullions;  it  is  then  prepared 
for  the  wirecutters  or  moulding  tables  in  the  usual  manner.  Old 
pipes  and  bricks  are  used  for  grog,  and  occasionally  a  little  crushed 
sandstone,  obtained  from  a  small  excavation  at  the  works,  is  added. 
This  is  a  felspathic  rock  situated  a  little  above  the  Upper  Moun- 
tain Mine  seam.    It  is  also  used  for  dusting  bricks  and  moulds. 

The  total  linear  shrinkage  is  1|  in.  in  1  ft.  for  Inch-Mine  clay, 
and  1  in.  in  1  ft.  in  the  case  of  Lower  Mountain  Mine  clay. 

Before  the  war  the  chief  manufactured  goods  made  of  Inch- 
Mine  clay  consisted  of  sanitary  pipes  and  glazed  ware,  but  more 
fire-resisting  goods  are  now  made.  Ground  and  lump  fireclay  are 
also  sold.  The  Lower  Mountain  Mine  fireclay  wovild  probably 
make  a  better  brick,  but  has  not  yet  been  exploited. 
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CHAPTER     IV. 
LANCASHIRE. 

WIGAN — HORWICII  AND    ST.    HELEXS    DISTEICT. 

The  fireclays  of  South  Lancashire  occur  in  the  Lower,  the  MiJflle 
and  the  Upper  Coal  Measures,  but  mainly  in  the  Lower  Measures 
or  Ganister  Beds. 

These  lower  measures  form  wide  outcrops  in  the  neighbourhood 
of  Horwich  and  around  Upholland,  near  Wigan;  their  principal 
coal-seams  being-  the  Upper,  Middle  and  Lower  Mountain  Mines. ^ 
With  each  of  these  seams  fireclays  are  associated,  but  the  best 
fireclay  underlies  the  Middle  Mountain  Mine.  At  Horwich,  what 
is  said  to  be  one  of  the  Mountain  Mine  seams  of  clay  attains  a 
thickness  of  2  ft.,  and  at  Upholland  of  12  ft.,  while  farther  south, 
at  Bispham  Hall,  the  Middle  Mountain  Mine  fireclay  has  a  thick- 
ness of  13  ft.  The  total  thickness  of  the  Lower  Coal  or  Ganister 
Measures  near  Wigan  is  about  1,800  ft.^ 

In  the  Middle  Coal  Measures  there  are  many  seams  of  workable 
fireclay,  but  they  are  not  everywhere  suitable  for  refractory  wares. 
Thus  those  worked  near  St.  Helens  are  not  worked  at  "Wigan,  and 
vice  versa.  The  names  of  the  principal  seams  of  coal  and  the 
positions  of  the  fireclays  and  also  their  depths  from  the  surface 
are  indicated  in  the  following  sections^:  — 

Section  at  Gars  wood  Hall  Colliery^    Wigan. 

Depth 
in  Ft. 

New  Mine      100 

Ince  Yard     ...         ...         ...         ...         ...         ...         ...  125 

(Fireclay) 

Four-Foot  Ince        200 

Seven-Foot  Ince      285 

Thin-Coals  =  Yard  Mine      — 

Two-Foot  Pemberton         ...         6.50 

Five-Foot  Pemberton         TOO 

(Fireclay) 

Five -Foot  Wigan 1030 

Four-Foot  Wigan 1140 

(Fireclay) 

Nine-Foot  Wigan  or  Trenchorbone           ...         ...         ...  1200 

(Fireclay) 

Ravin  Mine  Hoo  Cannel 1550 

Yard  Mine 16:W 

Five-Foot  Orrel       1960 

Arley  Mine 2150 

1  In  Lancashire,  coal-seams  are  known  indifferently  as  'mines,'  'delfs,'  and 
'coals.' 

2  'The  Geology  of  the  Countrv  around  Wigan'  [Mem.  Geol.  Surv.)  1862, 
p.  9. 

'Abridged  froiii  Horizontal  Sections,  Sheet  61.     {Geol.  Surv.) 
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The  section  of  the  Deep  pit,  St.  Helens  Collieiy,  given  below, 
may  be  taken  as  representative  of  the  sequence  of  the  Middle  Coal 
Measures  in  the  neighbourhood  of  St.  Helens^.  The  names  of  the 
principal  coals  and  the  positions  of  the  fireclays  worked  at  the 
several  localities  described  on  pp.  43  and  44  are  shown  in  the 
following  section  :  — 

SectioJi  at  Deep  Pit,  Si.  Helens  Colliery. 


Depth 

in  Ft. 

Lyons  Delf 

170 

London  Delf 

225 

Potato  Delf 

300 

Earthy  Delf              

350 

(Fireclay) 

Coals.     Little  Delf 

— 

St .  Helens  Mata  Delf          

&iO 

Cannel  Coal  ... 

660 

Four-Foot  JVIine       

685 

Higher  Pigeon-House  Coal 

740 

Fireclay  (Park  IVIine) 

Lower  Pigeon-House  Coal 

755 

Ravenhead  Main  Delf         

1030 

Bastion  Delf             

1090 

Roger  Coal 

1120 

Flaggy  Delf 

1350 

Roger  Main  Coal      

1425 

Rushy  Park  Coal     

1780 

Arley  Mine 

1970 

In  the  Upper  Coal  Measures  fireclays  are  worked  by  the  Sutton 
Heath  and  Lea  Green  Collieries  at  E/Oughdales,  where  they  are 
faulted  against  red  and  purple  marls  (?  Permian),  which  also  are 
dug  for  the  manufacture  of  special  kinds  of  refractory  goods. 
A  seam  of  true  fireclay  lies  about  290  yards  above  the  Potato 
Delf. 

Manufacture :  In  South  Lancashire  refractory-  fireclay  goods  do 
not  form  an  important  part  of  the  clay  output.  Except  at  Messrs. 
Adam  Mason  &  Sons'  works  at  Hoi'wich,  where  stoppers,  sleeves 
and  tuyeres  (also  magnesite  and  cliromite  bricks)  are  made,  the 
production  of  refractory  ware  is  limited  to  the  more  common  fire- 
bricks, blocks,  etc.    A  small  amount  of  ground  clay  is  sold. 

On  the  other  hand,  glazed  sanitary  ware  is  the  staple  product 
of  Messrs.  The  John  Crankshaw  Co.  and  W.  &  R.  Pickup  at  Hor- 
wich.  '  Metallic  '  bricks,  blue  and  brindled  bricks  and  tiles  form 
the  chief  product  of  the  Ravenhead  Sanitary  Pipe  &  Brick  Co., 
TJpholland.  The  Sutton  Heath  &  Lea  Green  Collieries  Co.,  make 
acid-resisting  blue  and  brindled  bricks.  These  and  the  other  firms 
mentioned  in  the  following  pages  make  a  certain  amount  of 
ordinary  refractory  brick. 


1  Geology  of  Wigan  {Mem.  Geol.  Surv.),  1862,  p.  12. 


horwich  district.  39 

The  John  (Jrankshaw  Co.,  Ltd. 
with  which  is  amalgamated 

W,  «&  E.  Pickup  &  Co.,  Ltd.,  Horwich. 

Works:  The  Brickworks  (Crankshaw's)  at  Wildersmoor.  The 
Pipeworks  (Pickup's)  at  Horwich,  near  the  Station. 

Mine :  The  day-eye  at  Horwich  is  about  half  a  mile  north  of 
Horwich  Station  and  east  of  Lower  Kiviugtou  reservoir. 

Maps:  One-inch  New  Ser.  84,  Old  Ser.  Geological  89  S.E.;  six- 
inch  Lancashire  86  N.W. 

iJ/me:    Latitude  53°  36'  30".     Longitude  2°  32' 3U". 

Geological  formation :  Lower  Coal  Measures. 

The  seam  of  fireclay  worked,  which  is  about  18  in.  to  3  ft.  thick, 
and  is  overlain  by  a  Coal  11  in.  thick,  said  to  be  one  of  the 
Mountain  Mines.  The  beds  dip  a  little  east  of  north  at  about 
1  in  9.  A  large  fault  on  the  southern  side  of  the  property  with 
downthrow  to  the  south  (amount  not  proven)  runs  east  and  west. 
Another  fault  trends  north-north-west  and  south-south-east,  with 
a  downthrow  east  of  9  ft. ;  the  same  fault  farther  north  throws  the 
beds  down  6  ft.  to  the  east,  but  at  the  end  of  the  main  brow 
the  throw  is  only  1|  ft.  All  the  l)eds  are  worked  by  a  day-level 
about  1,000  yards  long  with  side  galleries.  The  fireclay  is  grey 
in  colour,  and  is  generally  of  one  quality  throughout. 

Reserves :  The  reserves  of  fireclay  are  considered  to  be  ample 
for  all  immediate  and  prospective  requirements  even  if  the  work 
is  extended. 

Method  of  working  :  Both  coal  and  clay  are  worked  on  the  pillar- 
and-stall  system.  There  is  no  trouble  with  water  as  it  all  drains 
away  through  the  adit. 

Treatment :  There  are  large  dumps  weathering  for  six  months; 
the  dumps  are  not  allowed  to  be  drawn  on  below  the  minimum  of 
18,000  tons.  "Weathering  exposes  the  ironstone  nodules,  which 
are  then  removed  by  hand-picking.  The  grog  added  consists  of 
burnt  clay  and  damaged  pipes. 

Adam  Mason  &  Sons,  Ltd. 

Horwich,  near  Bolton. 

Montcliffe  Mine. 

Works :  In  Chorley  New  Road,  adjoining  Horwich  Station 
(Lanes.  &  Yorks.  Ply.). 

Mine:  Montcliffe  Mine:   one  mile  E.N.E.  of  Horwich  Station. 

Maps :  One-inch  New  Ser.  Ordnance  84 ;  Old  Ser.  Geological  89 
S.E. ;  six-inch  Lancashire  86. 

Latitude  53°  30'  20".    Longitude  2°  31'  20". 

Geological  formation:  Millstone  Grit  (?)  According  to  the 
Geological  Survey  Map  the  fireclay  is  in  the  Millstone  Grit,  but 
the  local  mining  engineers  consider  it  to  be  in  the  Lower  Coal 
Measures  and  call  it  the  Mountain  Mine  Fireclay. 
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Section  at  No.  2  (Winding)  Shaft. ^ 


Rock 

Margery  Coal 

Soft  Rock     ... 

Soft  metal     ... 

Rock 

Top  Coal,  inferior,  1  ft.  0  in.  not  worked 

Dirt  and   Coal   Bands,    1   ft.    8    in.   not 

worked      

Fireclay,  1  ft,  8  ia.  worked  :.. 

Bottom  Coal,  1  ft.  6  in.  worked    ... 

Soft  dirt,  3  in 

Fireclay,  5  in.  good,  but  not  workbig 
Rock  bands,  hard  rock  and  metal 

Total  depth  to  adit     ... 


Thickness 

Ft.  In. 

90    0 

3    0 

90    0 

90    0 

85    0 

ountain 

5  10 

Aline. 

8 

66    0 

430     6 


The  beds  dip  south  at  8°.  In  the  workings  there  are  three  faults 
running  approximately  jDarallel  to  one  another.  One  hades  north- 
Trest,  but  its  downthrow  is  unknown ;  the  second  also  hades  north- 
west, with  a  downthrow  of  23  yards ;  the  third  hades  north  with  a 
downthrow  of  30  yards. 

Reserves:  There  are  plenty  of  reserves  both  along  strike  and 
down  dip. 

Mode  of  worhiny :  The  coal  and  clay  are  worked  on  the  longwall 
system.    Water  gives  no  trouble. 

Treatment :  Weathering  of  the  clay  takes  twelve  months.  Coal 
used  in  the  kilns  is  dug  at  the  pit.  The  grog  used  consists  of  burnt 
clay,  supplemented  in  some  cases  by  a  siliceous  stone  ground  for 
the  purpose. 

The  Ravenhead  Sanitary  Pipe  &  Brick  Co.,    Ltd. 
TJpHOLLAND  Brick  &  Tile  Works. 

Upholland,  near  Wigan. 

Situation :  The  open  pits  and  works  are  situated  about  two-thirds 
of  a  mile  west  of  XJpholland  Church. 

Ma'ps :  One-inch  New  Ser.  Ordnance  84,  Old  Ser.  Geological  89 
S.W. ;   six-inch   Lancashire   93. 

Latitude  53°  32'  20".    Longitude  2°  44'  10". 

Geological  formation :  Lower  Coal  Measures  or  Ganister  Beds. 

Section  at  northern  end  of  pit :  — 

Ft. 

f  Common  brick  shale       10 

18  to  21  ins. 


Middle 
Mountain 
Mine. 


Coal 

Fireclay,  light-coloured  at  top  of  scam 

and  nearly  black  at  base  (working)  ...     10  to  12 
-  \\ 

1  to  5 


Coal,  Riding  Mine 
[Ganister  No.  2 


1  Information  by  Mr.  W.  Tong,  Mining  Engineer  to  the  Company. 


WIGAN   DISTRICT. 
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Section  at  eastern  face  of  pit,   here  about  100  ft.   liigh  and 
600  ft.  long. 


Common  brick  shale,  -with  some  stone  bands  (ganister) 

Middle  fCoal  

Mountain      ■{  Febeclay     (working) 

Mine.  [^Riding  Mine  Coal  

Section  at  western  end  of  pit:  — 


Riding  Mine  Coal , 

Ganister  No.  2         

Shale  

Ganister  No.  1  (working) 
Shale,  proved  to 


Ft. 
70 
IJto  2 
12 


Ft. 

H 

1  to  0 
50 
10 
10 


The  beds  dip  E.  at  1  in  6. 

There  is  a  disused  quarry  about  150  to  200  yards  east  of  the 
above  pit  where  ganister  No.  3  occurs.  The  rock  was  formerly 
quarried  and  ground  to  mix  with  the  fireclay. 

Reserves :  There  are  ample  reserves  of  fireclay  and  ganister 
stone,  along  the  strike  to  the  north  and  south  and  along  the 
dip. 

Water  level  is  below  the  bottom  of  the  quarry.  Considerable 
labour  is  involved  in  removing  *  boulders  '  or  large  nodules  of 
clay  ironstone. 

The  Havenhead  Co.  have  another  large  quarry  at  Ravenhead, 
St.  Helens,  in  the  Middle  Coal  Measures,  where  there  are  seams 
6  to  8  ft.  thick  of  silica  rock  which  might  be  suitable  for  the 
manufacture  of  silica  bricks. 

At  Ravenhead  quarry  are  at  least  six  seams  of  bastard  fireclay 
w^hich  on  being  mixed  with  suitable  proportions  of  ground  silica 
rock  would  make  a  good  firebrick,  and  it  is  not  unlikely  that  such 
bricks  will  be  made  at  Ravenhead.  At  present  no  refractory  goods 
except  boiler  and  kiln  pieces  are  made  at  these  works,  all  the  fire- 
bricks, etc.,  being  manufactured  at  UphoUand. 

Mode  of  working  :  The  clay  and  shale  is  either  blasted  or  got  by 
hand ;  it  is  not  weathered  at  all.  The  fireclay  from  the  three  parts 
of  the  pit  is  not.  separated  but  all  mixed  together.  There  are 
many  *  kernels  '  of  ferruginous  clay  which  are  picked  out  by 
hand. 

WiGAN  Coal  &  Iron  Co.,  Ltd. 

Wigan. 

Sitimtiori:  The  Taylor  Pit,  near  St^andish ;  Hewlett  Pit,  east  of 
Hindley  Station;  liindsay  Pit,  near  Hoigh;  and  Eatock  Pit,  near 
"Westhoughton. 

Maps:  One-inch  New  Ser.  Ordnance  84;  Old  Ser.  Geological 
89  S.W.  six-inch  Lancashire  93. 

Geological  formation  :  Middle  Coal  Measures. 
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Tlie  following  are  rougK  sections  of  tlie  seams  from  which, 
common  iireclay  is  got :  — 

No.  1  Yard  Seam—  Ft.  In. 

Coal 
Dirt    ... 
Coal   ... 
Black  dirt 

FlKECLAY 

Wiya7i  4  Ft.  Seam — 
i)ark  blue  metal 
Coal 
Pricking  Coal 
,  Warrant    . . . 

Fireclay 

Treiicherbone  Seam- 
Clod 
Coal 
Fireclay 

Eatocks  Yard  Seam 
Coal 
Dirt 
Coal 

Warrant    . . . 
Fireclay 

Lindsay  Pit — 

The  Pemberton  Five-Foot  Mine- 
Bat  

Coal  

Fireclay  

The  Company  make  boiler-flue  pieces  from  claj-  from  their 
own  mines,  but  this  clay  is  not  good  enough  for  blast-furnace 
work,  although  it  is  quite  suitable  for  boiler-flues  and  daub 
for   tapping-holes. 

Reserves :  There  are  plentiful  reserves  of  these  fireclays  in  the 
various  pits  of  the  Company. 

Mode  of  working :  All  the  mines  are  worked  on  the  pillar-and- 
stall  system. 

Treatment :  All  the  clay  is  weathered. 


1 

9 

1 

9 

1 

8 

1 

9 

3 

0 

1 

4 

2 

3 

5 

6 

1 

0 

1 

0 

2 

9 

1 

0 

1 

3 

1 

3 

2 

0 

3 

2 

6 

1 

5 

2i 

6 

BisPHAM  Hall  Colliery  Co. 

Orrell,  near  Wio;an. 

Situation :  Brickworks  Department,  half  a  mile  west  of  Great 
Moss  Pit.  Mine,  Bispham  Hall  fiauntley  Pit,  and  openworks 
adjoining  brickworks, 

Ma'ps :  One-inch  Xew  Ser.  84;  Old  Ser.  Geological  89  S.W. ;  six- 
inch  Lancashire  93. 

(Gauntley  Pit).    Latitude  53°  31'  20".     Longitude  2°  43'  20". 

Geological  formation  :  Lower  Coal  Measures. 

There  are  two  seams  of  fireclay  working,  one  below  the  Middle 
Mountain  Mine  in  the  Gauntley  Pit,  the  second  underlies  the 
Upper  Mountain  Mine  in  the  openworks. 

In  the  pit  the  seam  of  fireclay  is  52  yards  from  the  surface, 
O  to  13  ft.  thick,  and  it  lies  below  the  Middle  Mountiiin  Mine 
Coal. 


ST.    HELENS    DISTRIC'I. 
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Tlie  Lower  Mountain  Mine  underclay  also  occurs  in  the  pit,  but 
is  not  refractory  and  is  used  for  other  classes  of  j^oods. 
The  section  at  the  openworks  is  as  follows  :  — 

Ft. 

Upper  Mountain  Mine  Coal  — 

,,  Fireclay  (workinj^)         ...         ...         ...         5  to  6 

Shale,  used  for  non-refractory  wares        ...         ...         ...  6 

The  dip  of  the  beds  is  E.  at  1  in  4.  There  is  very  little  faulting 
in  the  mine.  The  bulk  of  the  fireclay  used  is  from  the  pit,  not 
the   openworks. 

Reserves :  Ample  for  many  years,  including  good  reserves  (m 
tips.  The  seams  are  limited  by  the  Tinkerhole  fault,  half  a  mile 
"W.N.W.  of  the  collieries. 

Mode  of  icorking :  Water  is  troublesome,  but  can  be  disposed 
of  by  the  existing  machinery.  No  waste  with  clay  except  some 
cannocks. 

Gauntley  Pit  is  worked  for  the  most  part  on  tho  long-wall 
system,  but  about  a  quarter  of  it  on  pillar-and-stall  system. 

The  clay  varies  in  quality  :  that  lying  immediately  below  the 
coal  being  black  in  colour  and  richer  in  silica  than  the  rest.  The 
best  clay  is  carefully  selected  but  not  all  is  taken  out,  some 
being  left  to  enrich  the  remainder  of  inferior  quality;  about  a 
third,  however,  is  taken. 

Treatment :  All  the  clay  is  weathered  for  a  period  of  tliree  years 
It  is  blended,  mixed  with  Graiiliam's  Moor  stone  and  Ruabon 
stone,  and  is  mixed  in  different  proportions  for  different  pur- 
po.ses.  The  grog  added  is  the  firm's  own  clay  specially  burnt, 
and   some  sand. 

The  Greeis'gate  Brick  &  Tile  Co. 

with  which  is  amalgamated 

Wood  &  Co. 

(Jno.  J.  Bate,  Proprietor) 

Ravenhead,  ISt.  Helens,  Lanes. 

Situation:  Park  Mine  (Bate)  openworks  about  |  mile  S.  of  St. 
Helens;  Wood's  openworks  about  \  mile  S.  of  St.  Helens. 

Maps:  One-inch  New  Ser.  84,  Old  Ser.  Geological  80  N.W. ; 
six-inch  Lancashire  107. 

(AVood's'Pit)  Latitude  o3o  2G'  40".    Longitude  2°  44'  15". 

(Bate's  Pit)  Latitude  53°  2()'  20".     Longitude  2°  44'  45". 

Geological  formation  :  Middle  Coal  Measures. 

Bate's  Dpenworks  and  *  Brow  '  or  Slant. 

The  brow  is  worked  down  the  dij^  ami  is  about  GO  ft.  long  at 
J)  resent. 

The  coal  is  the  seam  below  the  Lower  Pigeonhouse  Mine  and 
attains  a  thickness  of  1  ft.  7  in.  It  is  underlain  by  fireclay  (Park 
Mine)  4  ft.  thick.   The  beds  dip  E.  at  1  in  3. 
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Wood  and  Co.  Opeiiworks  and  Brows:  — 

Ft.  In.     Ft.  Li. 

I'Coal     1     8 

I  Clav 

Earthy  Delf      ^  Coal 

Clay 

l^Coal     2     8         6     8 

Measures   ...  ...  ...  ...  ...  ...  20     0 

Yard  Coal  [worked]         ...  1  to  3 

Fireclay  (Yard)  [not  worked]    ...  4     0 

Measures  ...         60     0 

New  iVIine  Coal  (?  St.  Helens  Main  Coal)         ...  4     8 

Tlie  Yard  Mine  fireclay  could  easily  be  developed  by  brow.  Tbe 
dip  is  E.  at  1  in  6. 

Reserves :  There  are  plenty  of  reserves  of  both  coal  and  fireclay 
at  both  localities,  down  dip  and  along  strike  as  the  beds  are  prac- 
tically unfaulted. 

Method  of  working :  The  method  of  working  is  pillar-and-stall. 

The  Park  Mine  fireclay  is  weathered  for  a  few  weeks.  Grog  con- 
sists of  broken-up  saggers,  made  of  Glenboig  fireclay,  supplied 
by  adjacent  jam-pot  factory.  Also  rock  from  the  quarry 
(ganister)  is  ground  and  added. 

Sutton  Heath  &  Lea  Green  Collieries  Co.,  Ltd. 

St.  Helens. 

Works :  Eoughdales  Brickwork  Department,  situated  about  1^ 
miles  west-south-west  of  St.  Helens  Junction. 

Pit:  An  openworking  adjoins  the  brickworks. 

Maps:  One-inch  New  Ser.  97,  Old  Ser.  Geological  80  N.W. ; 
six-inch  Lancashire  108. 

Latitude  53°  25'  43".    Longitude  2°  44'  34". 

Geological  formation:  Upper  Coal  Measures. 

The  bed  of  fireclay  is  worked  in  a  large  open  pit  at  Bough- 
dales.  It  is  about  8  ft.  thick  and  lies  290  yards  above  the  Potato 
Delf  and  is,  therefore,  probably  of  Upper  Coal  Measure  Age.^ 
The  beds  dip  east  at  1  in  6  and  are  much  faulted. 

Eed  marls  also  are  dug  at  the  southern  end  of  the  same  open 
pit  for  making  brindled  bricks.  These  marls  are  separated  from 
the  fireclay  by  a  fault  which  is  said  to  have  a  downthrow  south 
of  some  80  yards.  The  beds  are  described  locally  as  Permian,  but 
on  the  Survey  map  are  classed  as  Coal  Measures  and  so  described 
in  the  Memoir  above  mentioned. 

Reserves :  The  cla^'  and  marls  cover  an  area  estimated  at  30 
acres.  There  is  another  seam  of  fireclay  in  the  Coal  Measures  at 
the  Sutton  Heath  Pit  belonging  to  the  same  Company,  but  it 
is  not  now  being  worked. 

Treatment :  The  fireclay  and  marl  are  not  weathered  but  sent 
straight  to  the  brickworks.  No  grog  is  added.  The  fireclay  is 
used  in  making  firebricks.  Brindled  bricks  for  acid-resisting  pur- 
poses are  made  from  the  red  and  purple  marls. 

1  '  The  Geology  of  Prescot '  {Mem.  Geol.  Surv.),  1882,  p.  10. 
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CHAPTER    Y. 
EAST  CHESHIRE  &  SOUTH-EAST  LANCASHIRE. 

INI  ROD  CUT  ION. 

The  fireclays  used  in  tliis  district  for  reiractory  purposes  are 
obtained  mainly  from  the  Lower  Coal  ]yieasures,  though  a  few  are 
referable  to  the  Middle  Coal  Measures  and  Millstone  Grit.  They 
usually  occur  as  underclays  of  coal-seams,  which  in  this  district 
are  J^nown  as  "  mines.'  They  are  as  follows,  in  descending 
order :  — 

Middle  Coal  Measures  : — 

Two  fireclays  at  or  close  below  the  horizon  of  the  Worsley 
Tour-i'oot  Coal,  at  Croal  Brickworks,  Farnworth,   near 
Bolton. 
Lower  Coal  Measures  : — 

Wliite-Ash    or    Half-Yard    Eireclay  (?  the  Upper  Foot   or 
Bullion  Mine  Fireclay),  at  I'urness  Vale,  Goyt  Valley, 
near  Stockport. 
Gauister  or  Lower  Mountain   Mine  Fireclay,    at  Bollingtou 
and  Pott  Shrigley  near  Macclesfield,  at  Besom  Hill  near 
Oldham,  and  at  Doftcocker  near  Bolton. 
Lower    Foot    Mine    Fireclay,   at    Bollington,   at    Thurston 
Clough,  Delph,  near  Oldham,  and  at  Jericho,  near  Bury. 
A  fireclay  (known  as  the  No.  2  Clay)  that  occurs  18  ft.  below 
the  Lower  Foot  Mine  at  Thurston  Clough. 
Millstone  Grit : — 

A  fireclay  called  the  Victoria  Fireclay,   immediately  over- 
lying   the    First  or    L'pper  Bed  of    the   Third  Grit  at 
Grotton,  near  Oldham. 
The  Victoria  Fireclay  is  known  only  at  Grotton,  but  as  it  has 
not  yet  been  opened  up,  little  can  be  said  of  its  character. 

The  No.  2  Clay  at  Thurston  Clough,  Delph,  is  the  underclay 
of  a  5-inch  coal  (the  No.  2  Coal).  Its  position  with  respect  to  the 
Lower  Foot  Mine  Coal  is  shown  in  the  Section  on  p.  54.  The 
clay,  which  is  4  ft.  6  im  thick,  has  a  bteck  top. 

The  Lower  Foot  Mine  Coal,  known  in  the  Macclesfield  district 
as  the  Stinkard  or  Stone  Mine,  varies  in  thickness  from  10  in. 
to  1  ft.,  and  its  underlying  fireclay  varies  from  4  ft.  to  6  ft.  At 
Jericho,  near  Bury,  the  uppermost  6  in.  are  darker  in  colour  tlian 
the  rest.  The  Lower  Foot  Mine  Clay  is  regarded  as  of  lower 
quality  than  the  Ganister  Mine  Clay,  and  where  the  two  clays  are 
worked  in  the  same  mine  the  Lower  Foot  Mine  Clay  is  used  for 
low  refractory  goods  and  sanitary  ware. 

Vol.  xiv.  n 


46  EAST   CHESHIKE  -O'D   SJUTH-EAST   LANCASHIRE. 

Tlie  underclay  of  the  Ganister  or  Lower  Moimtain  Miue  is  tLe 
one  most  irequeutly  used  in  this  district.  iJie  coal,  which 
appears  to  be  represented  m  the  Macclestield  district^  by  the  Sweet 
beam,  varies  in  thickness  from  1  ft.  6  in.  to  2  ±t.  2  in.  f he  under- 
clay consists  partly  of  fireclay,  jDarth'  of  ganister.  In  some 
places,  as  at  Bollmgton,  the  ganister,  m  tlie  form  of  impersistent 
masses  4  in.  to  1  ft.  thick,  overlies  the  firecla}'.  Elsewhere,  as 
at  Doftcocker,  near  Bolton,  the  coal  occurs  as  two  bands  divided 
by  fireclay,  with  the  ganister  band  1  ft.  6  in.  to  2  ft.  thick 
between  the  fireclay  and  the  lower  coal-band;  the  fireclay  and 
ganister  together  range  in  thickness  from  3  ft.  6  in.  up  to  7  ft. 

,The  fireclay  varies  in  character  in  a  vertical  direction,  at  one 
mine  the  upper  two-sevenths  being  apparently  less  siliceous  than 
the  lower  five-sevenths,  to  which  the  name  '  silica-rock '  is  given 
b}'  the  firm.  At  an  adjacent  mine  the  upper  half  of  the  fireclay 
is  classed  as  '  best  clav,'  while  the  lower  half  is  called  'seconds 
clay.' 

The  ganister  is  a  hard  siliceous  fireclay,  light  gre3'  in  colour, 
and  permeated  by  stigniariau  rootlets ;  its  silica-percentage  is  said 
to  be  88  and  its  alumina-percentage  7  to  8.  It  is  little  afiected  by 
weathering,  and  as  it  is  difficult  to  grind,  it  aDpears  to  be  little 
valued,  except  as  a  means  of  raising  the  silica-percentage  of  clay 
mixtures  intended  for  high-temperature  goods,  and  as  a  source  of 
ground  ganister. 

Xeither  the  so-called  silica-rock  nor  the  ganister  would  of  itself 
serve  for  the  production  of  silica-bricks,  but  the  ganister  may 
prove  to  be  a  useful  ingredient  in  the  manufacture  of  siliceous 
firebricks. 

The  rapper  Ff)ot  or  Bullion  Mine  appears  to  be  the  Little  Smut 
or  Lower  Smut  of  the  Macclesfield  district,  where  it  is  said  to 
occur  36  ft.  above  the  Sweet  or  Ganister  Mine.  It  is  represented 
in  the  Bakestone  Dale  Moorside  Shaft  at  Pott  Shrigley  (p.  48) 
probably  by  an  8-in.  coal  51  ft.  above  the  Sweet  Coal,  and  at 
Furness  Vale  by  the  White- Ash  or  Half- Yard  Coal,  which  lies 
30  ft.  above  the  Ganister  Mine.  At  Besom  Hill,  near  Oldham, 
the  distance  between  the  Ganister  Mine  and  the  L'pper  Foot  Mine 
is  said  to  be  45  ft.    The  coal  varies  from  8  in.  to  13  in.  in  thickness. 

The  underlying  fireclay  is  3  ft.  thick  at  Furness  Yale,  where 
the  upper  2  ft.  are  classed  as  '  best  quality'  and  the  lower  foot  as 
'  seconds.'  Trade  analyses  show  that  the  top  part  of  the  seam  con- 
tains 55  per  cent,  of  silica,  and  the  lower  part  03  per  cent. 

The  two  fireclays  at  or  close  under  the  Worsley  Four-Foot 
Coal  at  Croal  Brickworks,  Farnworth,  are  at  present  worked  but 
slig-htly.  The  lower  bed  is  2  ft.  to  3  ft.  thick;  the  upper  bed  is 
1  ft.  to  1  ft.  6  in.  thick,  and  is  overlain  by  a  thin  coal-seam.  The 
exact  ])osition  of  the  two  claj's  with  respect  to  the  Worsley  Four- 
Foot  Coal  appears  to  be  unknown. 

Manvfactnre :  The  fireclays  are  usually  weathered  as  long  as 
possible  and  ground  under  edge-runners,  commonly  in  a  per- 
forated 'dry'    pan,  except  for  some   of   the  larger   goods — e.g., 

1  The  Geology  of  the  Country  round  Stockport,  Macclesfield.  Congleton  and 
Leek,'  by  E.  Hull  and  A.  H.  Green  {Mein.  Geol.  Siirr.),  1866,  p.  23. 
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furnace  blocks,  in  which  case  solid  bottomed  *  wet  '  pans  are  used. 
About  5  per  cent,  of  old  firebrick  ^rog-  is  introduced.  For  fire- 
bricks hand-moulding  is  the  normal  method,  followed  by  brand- 
ing in  a  hand  press.  Kecently  there  has  been  an  extension  of  the 
number  of  wire-cut  bricks  owing  to  the  dearth  of  labour.  A 
minority  of  firms  employ  the  semi-dry  machine  process. 

Firing  is  conducted  in  round  or  oblong  down-draught  kilns  (the 
former  are  the  more  numerous)  or  in  continuous  kilns  of  the 
Hoffmann   or   Newcastle   types. 

Ordinary  firebricks,  furnace  and  cupola  blocks,  boiler  seatings, 
firebacks  and  cheeks  and  ground  fireclay  form  the  bulk  of  the 
refractory  ware  produced  in  the  district.  Gas  retorts  are  made 
at  Pott  Shrigley.  Coke-oven  bricks,  sleeves,  stoppers  and 
nozzles  are  made  at  Furness  Vale.  Glazed  sanitary  ware  is 
manufactured  at  Dukinfield,  Doff  cocker  and  Grotton.  There 
seems  to  be  a  tendency  in  the  direction  of  raising  the  output  of 
siliceous  and  ganister  bricks,  which  at  present  is  small. 


East  Cheshire. 

JoHx  Hall  &  Sox  (Dukinfield),  Ltd. 

Dukinfield,  Manchester. 

Works:  Brickworks  at  Dukinfield.     Established  1792. 
Mine  :  Clays  obtained  from  the  Clarence  Fireclay  Mine,  Adling- 
ton.     The  mine,  which  is  worked  by  shaft  and  level,  is  situated 
about  one  furlong  east  of  Sugar  Lane  Farm,  half  a  mile  X.W.  of 
Bolliugton,   3  miles  N.N.E.  of  Macclesfield. 

Maps :  One-inch  Xew  Ser.    Ordnance  98,   Old   Ser.    Geological 
81  N.W.;  six-inch  Cheshire  29  S.W. 

Latitude  53°  18'  12".    Longitude  2°  5'  55". 

Geological    formation  :    Lower  Coal   Measures.      Probably   the 
Ganister  or  Lower  Mountain  Mine  Fireclay  and  the  Lower  Foot 
Mine  Fireclay. 

The  measurements  of  the  winding-shaft  are  approximately  as 
follows  :  — 

Thickness.  Depth. 
Ft.  In.     Ft.  In. 
Measures  ...         ...         ...         ...         ...       25     2       25     2 

S\\eet  Coal  [PGanister  or  Lower  Moun- 

tainMine]         1   10       27     0 

Fireclay,  working,  about        ...         ...         6    0       33    0 

Me^.sures 36     1       69     1 

Stone  Mine  Coal  [PLower  Foot  IMine]  ...  11       70     0 

Fireclay   (the   Drab   Clay),    working, 

about '       6    0       76    0 

The  Swoet-Coal  Fireclay  is  made  up  of  the  following:  — 

Ft.  In. 

'  Ganister  '  in  impersistent  patches      4  to  6 

'Fireclay'  1     S 

'Silica-rock'        4     4 

The    pillars  of    Sweet  Coal,   left    by  the   old  men,    are  being 
worked,  as  well  as  the  Sweet  Coal  Fireclay  and  the  Drab  Clay. 
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The  two  fireclays  are  kept  separate,  as  tliey  differ  in  quality  and 
are  used  for  dilterent  classes  of  goods. 

Tiie  Sweet  Coal  Fireclay  is  used  for  highlv-refractory  goods 
and  is  ground  down  in  bulk — i.e.,  the  *  fireclay'  and  the  '  silica- 
rock  '  are  used  in  their  natural  proportions,  and  form  a  blend 
which  is  suitable  for  the  goods  required — viz.,  cupola  lining- 
lumps,  brass-furnace  linings,  gas-furnace  crowns  and  all  sucli 
high-temperature  wares. 

The  Drab  or  Stone  Mine  Clay  is  used  for  common  firebricks, 
boiler-seatirigs  and  glazed  sanitary  ware. 

The  '  ganister '  tJiat  overlies  the  S^\  eet  Coal  Fireclay  is  used 
as'  an  ingredient  in  the  mixture  for  special  high-temperature 
goods,  and  is  also  sold  as  ground  wet  ganister  for  lining  cupolas. 

Reserves:  The  general  dip  of  the  measures  is  north-west  at  1 
in  6  or  7.  The  beds  rise  to  the  south-east,  and  the  Sweet  Coal 
and  its  underclay  may  crop  out  a  few  hundred  yards  away  in 
that  direction.  There  are  plenty  of  reserves  to  the  north-east. 
About  a  quarter  of  a  mile  to  the  west  the  Coal  Measures  are  cut 
oflt  by  the  faulted  margin  of  the  Trias. 

Mode  of  icorhing :  Pillar-and-stall.  The  beds  are  a  little 
troubled  by  faults.  Water  drains  away  into  old  dip-workings  in 
the  coal  to  the  north-west.  The  roofs  of  the  Sweet  Coal  and  the 
Stone  Mine  Coal  being  loose  and  shaly  require  much  timbering. 

The  clays  are  carried  in  tubs  on  rails  to  the  Macclesfield  Canal, 
'3f)0  or  400  yards  away,  and  thence  go  by  boat  to  the  works  at 
Dukinfield,  13  miles  or  so  to  the  north. 

Treatment :  About  60  tons  of  raw  clay  are  carried  per  week  by 
canal  from  the  mine  to  the  works,  where  the  clays  are  weathered; 
but  there  is  so  little  iron,  and  that  merely  as  a  staining  on  joint- 
faces,  and  so  small  an  amount  of  alkalies,  that  it  is  thought 
little  or  no  weathering  is  necessary.  The  vSweet  Coal  Fireclay, 
especially  that  from  the  old  bords  or  stalls,  has  been  largely 
weathered  underground,  the  overlying  coal  having  been  gotten 
by  the  old  men  several  centuries  ago. 

The  only  grog  used  consists  of  burnt  brick-waste. 

Ground  ganister  is  prepared  from  the  *  ganister '  above  the 
Sweet  Coal  clay,  and  from  best  fireclay  mixed  with  a  suitable 
proportion  of  a  siliceous  rock  from  elsewhere. 

William  Hammond,  Ltd. 
Fireljrick  AVork:^,  Pott  Shriglf  j,  near  Macclehfield. 

Works:  Brickworks  at  Pott  Shrigley,  4  miles  N.N.E.  of 
Macclesfield.     Established  1849. 

Mines :  Clays  obtained  from  (1)  the  Moorside  Pit,  a  shaft 
situated  several  hundred  yards  west  of  the  works,  and  (2)  the 
Tunnel  Level,  about  the  same  distance  east  of  the  works. 

Maps :  One-inch  New  Ser.  Ordnance  98,  Old  Ser.  Geological 
81  X.W.;  six-inch  Cheshire  29  S.W. 

Moorside  Pit:  Latitude  53°  18'  52".    Longitude  2°  4'  30". 

Tunnel  Level :  Latitude  53°  18'  47".    Longitude  2°  4'  12". 

The  works  and  mines  are  all  close  together  in  a  valley  (Bake- 
stone Dale),  half-a-mile  north-east  of  Pott  Shrigley  Church, 
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Geological  formation :  Lower  Coal  Measures.  Probably  the 
Ganister  or  Lower  Mountain  Mine  Coal. 

The  section  of  the  Moorside  Pit  is  as  follows,  in  abstract:  — 

Thickness.  Depth. 

Yds.  Ft.  In.  Yds.  Ft.  In. 

Rock  and  shale  60     0     0  60     0     0 

Great  Smut  Coal  [Upper  Mountain  or 

40-yards  Mine]         16  60     1     6 

Fireclay  (not  yet  worked)      4    0  61     2     6 

Rock  and  shale  53    0     0  114     2     6 

Little  Smut  Coal  [Upper  Foot  Mine]  8  115    0     2 

Rock  and  shale  (firm)  17    0     0  132     0     2 

Sweet  or  Shore  Coal  (working)      1  ft.  8  in.  to   1   10  132     2     0 

Sweet  Seam  FiEECLAY  (working)  3  ft.  6  in.  to  4    0  134    0    0 

The  details  of  the  Sweet  Coal  fireclay  are  as  follows  :  — 

Ft.  In. 

'  Ganister,' 6  in.  to     1     0 

Best  fireclay 1     6 

Seconds  fireclay  1     6 

The  measures  dip  a  little  north  of  west  at  1  in  6  or  7.  A  north- 
and-south  fault  with  westward  downthrow  of  30  yards  crosses  the 
ground  between  tlie  shaft  and  the  level.  There  are  a  few  trifling 
faults  in  the  worliings,  but  these  give  little  or  no  trouble.  Water 
in  the  deep  worliings  is  pumped  part  way  up  the  shaft  and  turned 
into  a  tunnel,  by  which  it  flows  to  an  old  shaft  and  thence  goes 
out  by  an  adit  to  BoUington. 

Mode  of  working :  The  fireclay  is  got  mostly  from  the  shaft,  a 
smaller  quantity  being  obtained  from  the  level.  The  clay  and 
coal  are  worked  by  the  pillar-and-stall  method.  In  the  level  the 
bulk  of  the  coal  was  worked  out  by  the  old  men.  The  coal-pillars 
are  now  being  removed  with  the  clay,  and  the  latter  is  in  a  good 
weathered  condition  through  the  passing  of  air  and  water  and  the 
swelling  of  the  floor  in  the  old  coal  workings. 

Reserves :  There  are  tips  of  fireclay  at  the  shafts  amounting 
(in  Sept.,  1916)  to  5,000  tons.  There  are  large  reserves  under- 
ground. 

T reatment :  The  clay  from  the  pit  is  weathered  as  long  as  pos- 
sible. That  from  the  level  is  already  sufficiently  weathered.  A 
small  quantity  of  the  *  best '  clay  {i.e.,  from  the  upper  half  of  the 
bed)  is  supplied  raw  to  one  of  the  glass-works  at  St.  Helens.  The 
remainder  is  mixed  with  the  '  seconds  '  and  used  by  Messrs.  Ham- 
mond for  their  products.  Xew  unweathered  clay  is  avoided  for 
the  larger-sized  goods  so  as  to  prevent  cracking  during  the  drying. 

The  ganister  that  forms  the  top  band  of  the  Sweet  Coal  fireclay 
is  now  being  used  in  the  production  of  a  high-teinperature  brick 
called  the  '  Special  H  Brick.'  This  brick  is  said  to  have  proved 
satisfactory  for  the  roofs  of  steel-furnaces.  The  only  grog  used 
consists  of  old  burnt  bricks. 

A  siliceous  firebrick  is  being  made  experimentally  from  a  mix- 
ture of  '  best '  fireclay  and  a  siliceous  sandstone.  This  sandstone 
is  quarried  on  the  northern  side  of  the  valley,  between  the  pit  and 
the  factory,  where  a  large  face  of  rock  is  exposed  and  plenty  of 
reserves  are  to  be  obtained.     The  sandstone  is  said  to  be  identical 
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with  or  similar  to  one  formerly  used  for  the  bakestones  on  which 
it  was  customary  hereabouts  to  bake  oat-cakes  and  bread.  The 
custom  gave  the  name  Bakestone  Dale  to  the  valley.  The  siliceous 
firebricks,  which  are  of  a  reddish  colour  and  somewhat  soft,  are 
branded  '6.' 

E.  E.  Knowles 

Furness  Vale  Colliery  and  Fireclay  Works, 
Furness  Vale,  Stockport. 

Works :  Works  in  Furness  Clough,  on  west  side  of  the  Buxton 
road,  1  mile  west  of  Furness  Vale  Station  (L.  &  N.W.  Ely.),  4 
miles  north-west  of  Chapel-en-le-Frith. 

Mine :  Clay  obtained  from  a  level  a  few  yards  west  of  the  works. 

Mays  :  One-inch  New  Ser.  Ordnance  99 ;  one-inch  Old  Ser.  Geo- 
logical 81  N.W.,  six-inch  Cheshire  20  S.E. 

Latitude  53°  20'  50".    Longitude  1°  59'  35". 

Geological  formation :  Lower  Coal  Measures.  Fireclay  under 
the  White- Ash  or  Half -Yard  Coal. 

The  position  of  the  coal  and  clay  is  shown  by  the  following 
section  of  a  disused  shaft  (K"o.  1  Shaft)  situated  at  the  mouth  of 
the  level  and  a  few  yards  west  of  the  works. 

Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Shale      79    0  79    0 

Red -Ash  Coal  ...        ' 1  ft.  to  1     6  80     6 

Fireclay  (inferior,  not  worked)  ...|    ^k     n  10"     fi 

Rock      ) 

Shale      4.5    0  150     6 

White- Ash  Coal  9  in.  to  1     0  151     6 

White  Ash  Fireclay  3    0  154     6 

Below  these  measures  follow  :  — 

Ft.  In. 
Shale,  about     ...         ...         ...         ...       27    0 

Ganister  Coal         "^ 

Ganis  er  Fireclay    )■    93  to  108  ft.,  say  100     0 

Measures  J 

Big  Mine  Coal. 

The  Red-Ash  Coal,  the  AVhite-Ash  Coal,  and  the  White-Ash 
Fireclay  are  all  being  worked.  The  Ganister  Fireclay  is  worked 
occasionally. 

The  '  level  '  or  day-eye  is  a  cross-measure  drift,  which  enters  the 
ground  in  a  south-westward  direction  and  descends  in  the 
measures.    These  dip  about  E.  30°  N.  at  1  in  5  or  6. 

Reserves :  There  are  ample  reserves,  especially  in  a  southerly 
and  south-westerly  direction.  The  tips  of  clay  at  the  surface  are 
small,  owing  to  shortage  of  labour. 

Mode  of  ^corking :  The  mine  is  worked  on  the  pillar-and-stall 
system,  first  by  a  whole  working,  then  by  broken  working.  There 
are  no  serious  troubles  from  faults,  and  the  water  issues  at  the 
day-eye. 

Treatment :  The  clay  is  weathered  as  long  as  possible.  The 
whole  of  the   clay  is  good,    but  the  upper  2  ft.    are   the   better 
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quality.  Nodules  of  clay-ironstone,  about  3  in.  in  diameter, 
which  are  present  throughout  the  clay,  but  especially  towards 
the  base,  are  picked  out  at  the  tips. 

The  grog  used  consists  of  ground  firebrick.  For  special  goods 
a  local  sandstone  ('  firestone  ')  is  used  as  a  grog. 

The  firestone  is  a  brownish-yellow  sandstone  obtained  from  a 
large  old  quarry  on  the  western  side  of  the  Buxton  road  about  300 
yards  south  of  the  cross-roads  near  Fumess  Vale  Station.  The 
quarry  is  engraved  in  the  §ix-inch  maps  of  Cheshire,  Sheets  20 
S.E.  and  29  N.E.    Lat.  53°  20'  41".     Long.  1°  59'  10". 

The  quarry  shows  a  face  about  25  ft.  high,  in  which  the  dip  is 
about  E.  20°  N".  at  10°.  The  beds  are  cut  into  flags  by  a  diagonal 
structure.    There  are  large  reserves  of  the  rock. 

South-East  Lancashire. 

Thomas  Shaw  (Oldham),  Ltd. 

Lowside  Brickworks,  Gioclwick,  Oldham,  and  Besom  Hill,  Moorside, 

Uldhara. 

The  firm  have  two  works,  one  at  Lowside,  where  red  goods  alone 
are  made,    the    other  at  Besom   Hill,    Moorside,   Oldham.       The 
following  particulars  refer  to  the  latter. 

Works  and  Quarry :  Works  at  Besom  Hill,  3  miles  X.E.  of  Old- 
ham.    Openworks  adjacent  to  works. 

Maps:  One-inch  New  Ser.  Ordnance  85,  one-inch  Old  Ser.  Geo- 
logical 88  S.W.;  six-inch  Geological  Lancashire  89  S.E. 
latitude  53°  34'   13".     Longitude  2°  3'  45". 
Geolofjical  formation  :  Lower  Coal  Measures.      Lower  Mountain 
Mine  Fireclay. 

The  following  is  an  approximate  estimate  of  the  beds  exposed 
in  the  quarry-face  :  — 

Ft. 
Shale,  hard,  dark-grey  (working  for  red  goods)     ...         60 
Rock  (used  with  the  tireclay  below  for  hrebricks)  ...  J 

Lower  Mouxtain  Mine  Fireclay  (used  for  tire- 
bricks)  ...         ...         ...         ...         ...         ...  7 

Shale  (used  for  red  goods),  scea  for  9 

77 

The  face  of  the  quarry  forms  a  high  vertical  clilf  on  the 
northern  end  of  Besom  Hill,  and  the  beds  are  apparently  flat.  The 
Lower  Mountain  Mine  or  Ganister  Coal,  which  should  immedi- 
ately overlie  the  fireclay,  appears  to  be  absent.  The  Upper  Foot 
Mine  coal,  which  is  said  to  overlie  it  at  about  3G  t.)  45  ft.  nigher. 
should  cross  the  upper  part  of  the  clift",  but  nothing  was  seen  of  it. 

The  fireclay  could  be  worked  by  a  level  driven  from  the  outcrop. 
At  present  the  firm's  main  output  is  red  bricks,  made  from  the 
overlying  shales,  of  which  a  large  mass  has  to  be  brought  down 
before  an  appreciable  quantity  of  fireclay  can  be  obtained. 

Reserves:  There  appear  to  be  ample  reserves  underground  t^ 
the  south. 
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Treatment :  The  clay  is  put  aside  till  enough  has  accumulated, 
and  is  thus  to  some  extent  weathered.  At  the  time  of  our  visit 
(Sept.,  1916)  no  firebricks  were  being  made. 

The  grog  used  consists  of  waste  firebricks. 

William  Drans field  &  Sons.  . 

Besom  Uill  Biickworks,  Moorside,  Oldham. 

At  these  works  the  firm  are  makings  red  bricks,  but  no  fireclay 
goods  at  the  present  time  owing  to  scarcity  of  labour.  The  works 
are  situated  a  few  yards  west  of  Messrs.  Thomas  Shaw's  establish- 
ment (p.  51),  and  the  geological  conditions  are  similar,  with 
the  difference  that  here  the  Lower  Mountain  Mine  Coal  is  18  in. 
and  the  underlying  fireclay  3  ft.  6  in.  in  thickness. 

The  coal  and  fireclay  are  got  by  a  day-level.  The  firm  have 
long  supplied  firebrick  goods  to  local  ironfounders  for  furnace 
work. 

The  Pioneer  Brick  &  Tile  Co.,  Ltd. 

(irutroii,  Lees,  Oldham. 

Works :  Works  at  Thornley,  f  mile  south  of  Grotton  and 
Springhead  Station  (L.  &  N.  W.  Rly.),  2  miles  east  of  Oldham. 

Clay-pit:  Openworks  adjacent  to  the  works. 

Maps:  One-inch  New  Ser.  Ordnance  85,  Old  Ser.  Geological  88 
S.W.J  six-inch  Lancashire  97  S.E. 

Latitude  53°  31'  45".    Longitude  2°  3'  b" . 

Geological  formation  :  Millstone  Grit.  According  to  the  Geo- 
logical Survey  map  the  beds  belong  to  the  Third  Grit,  Top  lied, 
and  the  underlying  shales  of  the  Millstone  Grit.  The  Gani.^ter 
Coal  crops  out  some  distance  west  of  the  openworks.  The  beds  are 
exposed  immediately  south  of  the  vrorks,  in  a  long  face  nearly 
parallel  to  the  strike  and  in  a  shorter  face  at  right-angles  and 
parallel  to  the  dip,  which  is  W.  10°  X.  at  about  1  in  3  (20°). 

The  following  section  was  measured  on  23rd  Sept.,  1916:-- 

Ft.  In. 

1.  Victoria   Fireclay,  covered  by  slipped  diift, 

rubble  and  wash,  said  to  be       ...  ...  ...         4     6 

2.  Sandstones,   soft,  rubbly,   iron-stained,   passing 
upward  into  1,  about  ...  ...  ...  ...         5     0 

3.  Upper  Ganister  bed  :  pale-yellow  sandstone  with 

micaceous  films  ;   grey  where  unweathered     ... 

4.  Coal  (not  named),  11  in.  available  as  fuel 

5.  Fireclay,  about       

6.  Clay,  grey,  with  small  ironstone-nodules 

7.  Sandstone,  soft,  iron-stained  and  grey   ... 

8.  Shales,  soft,  black,  estimated  at  about  ... 

9.  Lower  Gauister  Bed.  forming  a  conspicuous  band 

on  the  long  face  of  the  quarry  ...         ...         ...         5    0 

10.  Shales,  dark-grey,  with  a  few  small  ironstone- 
nodules  ;  tliickness  estimated  at  100  ft.  at 
southern  end  of  face,  where  the  lowest  beds  are 
being  worked        100     0 

1.36    6 


6 

0 

1 

6 

1 

6 

1 

0 

2 

0 

10 

0 
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At  the  time  of  our  visit  (Sept.,  191Gj  no  refractory  goods  were 
being  made;  but  the  crojj  of  the  Victoria  Fireclaj  was  being 
cleared  for  the  driving  of  a  slant  by  which  the  clay  could  be 
worked.  Hitherto,  when  firebrick  goods  have  been  undertaken, 
the  raw  material  has  been  purchased  and  supplemented  with  clay 
dug  from  the  croj:)  of  the  Victoria  Fireclay. 

The  shales  (10)  are  quarried  for  the  red  goods  that  constitute 
the  main  outjDut  of  the  works. 

The  ganister  has  been  used  as  grog  for  special  fireclay  goods; 
the  usual  grog  consists  of  old  firebricks. 

Reserves :  There  are  presumably  ample  reserves  of  the  '\  ictoria 
Fireclay  west  of  the  outcrop. 

J.   &  S.   EoTHWEirL,   Ltd. 

Doffcocker  Fireclay  Works,  Bolton. 
Works  and  Mine :  Works  at  Delph  Hill,  Doffcocker,  2\  miles 
N.W.  of  Bolton.     Two  shafts  adjacent  to  the  works. 

Maps :  One-inch  New   Ser.   Ordnance  85,  Old  Ser.   Geological 
89  S.E. ;  six-inch  Geological  Lancashire  80  S.E. 
Latitude  d?>°  35'  30''.     Longitude  2^  28'  53". 
Geological  formation :    Lower   Coal  Measures.     Lower   Moun- 
tain Mine  Fireclay. 
•  The  shaft-section  is  said  to  be  as  follows  :  — 

Ft.  In. 
Made  ground  ...         ...         ...         ...         ...       3.3    0 

Rock  and  metal       ...  ...  ...  ...  ...     lo-i     5 

J  r  Little  Coal  (working)  9  in.  to        ...  10 

-^Y^^    .    •        \  Fireclay  (wcrkiug)  oft.  3  in.  to  ...        5     9 
Mountam     j  '  g^j^^ister  '  (working)  18  in.  to  ...         2     0 

xVime.  (^Coal  (working)  14  in.  to     1     4 

Rock  bottom  [?  Ganister] — 

irr    4 

The  '  ganister,"  which  is  a  hard  grey  fireclay,  is  said  to  lie 
between  the  fireclay  and  the  lower  coal.  According  to  Dr.  E. 
HulP  there  is  a  considerable  thickness  of  '  hard  ganister  rock  ' 
under  the  lower  coal. 

'Mode  of  loorkinn :  Pillar-aud-stall.  The  coal  having  heen 
got  by  a  first  working  b}-  the  old  men,  what  is  now  raised  i>< 
obtained  from  the  pillars  that  were  left.  The  fireclay  has  thus 
been  considerably  weathered  underground.  Of  the  fireclay  and 
ganister,  wliich  together  amount  to  about  7  ft.  in  thickness, 
4  ft.  are  worked,  and  the  remainder  loft  below  to  stow  the  gob. 

AVater  makes  its  Avay  into  old  workings  and  thence  drains  away 
by  an  adit  to  the  nearest  river. 

Reserves:  There  are  ample  reserves  iinderground,  but  the 
tips  on  the  surface  are  small  owing  to  lack  of  labour. 

Treatment :  The  clay  is  weathered  as  long  as  possible  in  normal 
times. 

The  '  ganister  '  has  been  occasionally  sold  in  the  lump  to 
local  iron  foundries,  but  has  not  yet  been  used  by  the  firm  for 
any  of  their  products. 

1  'The  Geology  of  the  Countrj'  around  Bolton -le-Moors  '  (Mem.  Geol.  Surv.), 
1862,  p.  6. 
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James  Oakes. 

Croal  Brickworks,  Farnworth,  Bolton. 

Works  and  Clo.ypit :  Works  by  side  of  tlie  river  Croal,  |-mile 
uortli  of  Farnwortli  Station  (L.  &  Y.  Illy. J,  2  miles  S.E.  of 
Bolton.     Openworks  adjacent. 

Maps :  One-inch  Xew  Ser.  Ordnance  85,  Old  Ser.  Geological 
89  S.E.;  six-inch  Geological  Lancashire  95  N.W.  and  N.E. 

Latitude  53''-^  33'  15".     Longitude  2°  22'  50". 

Geological  fonnation :  Middle  Coal  Measures.  Two  fireclays 
at  or  near  the  horizon  of  the  Worsley  Four-Foot  Coal. 

The  openwork  is  a  large  excavation  on  the  western  bank  of 
the  Croal,  imraediateh^  east  of  the  cemetery.  It  shows  a  long 
succession  of  clavs,  shales  and  sandstones,  with  two  fireclays,  all 
dipping  S.  20°  W.  at  aboiit  30°.  The  lower  fireclay,  2  to  3  ft. 
thick,  crops  out  at  the  north-eastern  end  of  the  excavation, 
below  the  works.  The  upper  fireclay  is  1  ft.  to 
.1  ft.  G  in.  thick,  is  overlain  by  a  thin  coal,  and  crops  in  the 
bottom  of  the  excavation,  not  far  from  the  south-western  face, 
where  the  ordinary  clays  and  shales  are  being  dug  for  red  goods, 
the  main  output  of  the  works. 

Reserves:  The  two  fireclays  presumably  continue  underground 
to  the  dip,  and  could  be  worked  by  slants;  but  it  is  doubtful  if 
this  would  pay  unless  the  fireclays  prove  to  be  of  high  quality. 

The  fireclay  forms  a  subsidiary  item  among  the  other  material. 
As  far  as  possible  it  is  put  aside  when  the  course  of  the  work 
brings  it  under  the  pick,  and  when  sufiicient  has  accumulated 
it   can   be   used  for  any  ordinary  refractory  goods  required. 

Method  of  loorldng  .•  The  clays,  shales  and  sandstones  are 
worked  for  red  goods  as  an  open  quarry.  Blasting  is  occasion- 
ally needed.  AVater  drains  into  the  river  Croal,  the  present 
floor  of  the   quarry  being  about   10  ft.  above  river-level. 

JOHX    SCHOFIELD. 
Tlnn-stoii  (Jlouofh  Ccal  and  Fiiec:ay  Mine,  Delpli,  near  Oldham. 
Mine:   There    are   no    works.     The   fireclay   is   obtained   from 
two  day-levels  on  west  side  of  the  main  Manchester  and  Hudders- 
field  road,  |-mile  S.W.  of  Delph  Station  (L.  &  N.  W.  Ely.). 

Maps :  One-inch  New  Ser.  Ordnance  86,  Old  Ser.  Geological 
88  S.W.;  six-inch  Yorkshire  270  N.E. 

Latitude  53^  33'  28".      Longitude  2°   1'  57". 
Geological  formation :    Lower    Coal   Measures.     Two   fireclays 
under  the  Lower  Foot  Mine  Coal. 

Tlie  following  table  shows  the  general  sequence:  — 

Ft.  In. 
Lower   Mountain   or   Ganister   Mine    (has    been 

worked  in  the  vicinity)  ...         ...         ...         ...  — 

Measures,  about       ...       30     0 

Shale  roof  (with  Pttrinopecten  papyraceus) 
LoAver  Foot  Mine  Coal 
Fireclay  (opening  up),  said  to  be 
Grit  and  sandstone,  believed  to  be 
Holing  dirt  (coal  and  cb-y  interbedded)  ... 

Coal,  called  No.  2    ...         

Fireclay,  black  at  top.  grey  below,  (working) 
Bin -dirt  (grey  clay) 


10 

6 

0 

10 

0 

1 

6 

5 

4 

6 
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The  two  levels  are  about  100  yards  apart,  in  a  north-arid -soutli 
line.  The  northern  level  is  in  the  No.  2  Coal  and  fireclay,  and 
from  it  the  No.  2  fireclay  was  being  worked.  The  southern 
level,  at  a  somewhat  higher  altitude,  was  being  driven  in  search 
of  the  Lower  Foot  Mine  Fireclay,  but  owing  to  a  westward 
downthrow  fault  that  crosses  the  level  a  quantity  of  grit  and 
sandstone   has   to    be  traversed. 

The  beds  dip  about  S.S.W.  at  2  or  3  in.  per  yard.  Water 
escapes  by  the  level.  The  No.  2  clay,  which  is  worked  on  the 
pillar-and-stall  system,  is  sold  in  the  lump  to  various  Lancashire 
firms  of  firebrick  makers,  and  to  foundries  in  the  Oldham 
district. 

Richard  Berry,  Ltd. 

Smethurst  Hall  Brickworks,  Jericho,  Bury. 

Works  Olid  Mine  :  Works  on  east  side  of  Rough  Hill  Lane, 
Jericho,  on  the  Rochdale  road,  1^  miles  E.N.E.  of  Bury. 

Fireclay  raised  from  a  drift  at  the  bottom  of  an  open  claypit 
adjacent  to  the  works. 

Maps:  One-inch  New  Ser.  Ordnance  85,  Old  Ser.  Geological 
88  S.W.;  six-inch  Geological  Lancashire  88  N.W. 

Latitude  53°  36'  7".     Longitude  2°  15'  23". 

Geological  formation :  Lower  Coal  Measures.  Lower  Foot 
Mine  Fireclay. 

The  ereneral  section   of  tlie  measures   is  as  follows  :  — 


Shale  (worked  in  the  open  clay-pit  for  red  goods) 
Lower  Foot  Mine  Coal  10  in.  to    ... 
Fireclay  (working)  4  ft.  to 

Shale,  hard 

Three- Quarters  or  Feather- Edge  Coal 
Rough  Rock  (Millstone  Grit) 


Ft.  In. 

1  0 
6    0 

15    0 

2  2 


The  Lower  Foot  Mine  Coal — or  what  remains  of  it  in  the 
old  coal-workings — is  left  to  support  the  roof.  The  Three- 
Quarters  Coal  left  by  the  old  men  is  not  worth  getting. 

The  uppermost  6  in.  of  the  fireclay  is  darker  than  the  rest, 
hut  the  whole  of  the  clay  is  brought  out  and  worked  up  together 
for  firebrick  goods. 

The  beds  are  nearly  horizontal,  or  dip  gently  southward. 

Reserves :  'fhere  are  ample  reserves  underground  to  the  west 
of  the  present  claypit. 

Method  of  working:   Pillar-and-stall. 

Treatment :  The  whole  of  the  fireclay  is  ground  up  together. 

For  common  firebricks  the  grog  used  consists  of  old  firebricks. 
For  high-temperature  goods  it  is  proposed  to  use  in  addition 
crushed  sandstone  from  the  Rough  Rock  of  the  Millstone  Grit, 
Avhich  crops  out  at  Gallows  Hill,  a  quarter  of  a  mile  to  the 
north,  where  it  is  crushed  for  moiilding-sand  and  furnace-hearth 
sand  by  Mr.  John  Crook  at  the  Church  Quariy,  Birtle.  Com- 
mon red  bricks  are  the  main  product,  the  firebrick  goods  being 
a   subsidiary  line ;   ground   fireclay   is  sold. 
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CHAPTER  VI. 
NOETH-EASTERN  DISTRICT. 

NORTHUAIBBRLAND   AND    DURHAM. 

xV  large  amount  of  fireclay  brick  is  made,  but  comparatively 
little  of  this  is  sufficiently  refractory  for  use  in  blast  or  steel 
furnaces.  A  certain  amount  of  such  firebrick  is  manufactured 
for  blast-furnaces  and  the  outer  parts  of  steel-furnaces;  but  much 
more  is  made  for  coke-oven  linings,  gas  works,  boiler-settings 
and  fire-grates ;  vrhile  a  large  proportion  of  the  fireclay  raised 
is  utilized  for  making  sanitary  ware. 

The  greater  part  of  the  more  refractory  firebrick  used  in  the 
district   is  brought  from  elsewhere. 

Apart,  however,  from  the  manufacture  of  firebrick  exclusively 
from  fireclay,  a  considerable  amount  of  fireclay  is  mixed  with 
ganister  and  silica-rock  for  making  clay-bond  ganister-brick. 
Fireclay  is  also  used,  either  alone  or  mixed  with  ganister  or 
silica-rock,  as  pug-ganister,  for  setting  firebricks,  etc.  Both 
these  uses  of  fireclay  are  described  in  Vol.  VI  of  this  series  of 
Reports. 

The  lower  part  of  the  Middle  Coal  Measures  and  the  Lower 
Coal  Measures  contain  several  good  fireclay-seams  {"  seggars  "), 
mostly  constituting  the  underclays  of  coals.  A  few  fireclays 
are  obtained  from  the  Carbon  if  eroiis  Limestone  Series.  It  is 
almost  entirely  from  the  Coal-Measure  clays  that  the  more  refrac- 
tory firebrick  is  made,  the  clay-seams  being  raised  mostly  in 
conjunction  with  the  associated  coals. 

Tyneside  is  the  chief  centre  of  the  firebriclc  industry  in  the 
north-eastern  district,  but  produces  the  less  highly  refractory 
grades  of  firebrick.  The  more  refractory  firebrick  is  made  in 
Weardale  and  elsewhere  in  the  coalfield  at  a  few  large  collieries, 
whioli  employ  the  fireclay  raised  in  working  the  coals. 

The  following  table  gives  in  descending  order  the  more  refrac- 
tor}^ fireclays  used  and  their  positions  in  the  Middle  and  Lower 
Coal  Measures,  the  names  of  the  more  important  clays  being 
printed  in  capitals,  others  in  italics:  — 


Thickness. 

Ft.  In. 

Middle  Coal  Measures  (lower  pan 

b)— 

Bottom    Harvey.    Tilley    or 

Con stan tine    Coal 

1ft.  6  in.  to          

1     8 

CONSTANTINE   FiRECLAY      ... 

3     9 

Measures 

...   about      63    0 

Top  Busty  or  Ballarat  Coal 

]  ft.  10  in.  to  4     6 

Ballarat  Fireclay 

1  ft.  8  in.  to  5    0 

Measures       

...    10  ft.  to  13    0 

Five  Quarter  or  Bottom  Bustj 

'  Coal 

3    0 

Fireclay 

10 

Measures 

...     5  ft.  to  47    0 

POSITIOX    OF    FIRECLAYS.  A7 

Thickness. 
Ft.  In. 

Middle  Coal  Measures  (lower  par*^) — contim(ed — 
Busty,  Bottom  Busty,  Three  Quarter  or  B  Coal 

8  in.  to  1     8 

B.  Fireclay  2    0 

Measures       ...         ...         ...         ...         ...         ...       29    0 

Top  Brockwell  or  Top  Main  Coal  ...       2  ft.  to  5    8 

Fireclay         1  ft.  to  1   10 

Measures       9  ft.  to  17     0 

Brockwell,    Bottom    Brockwell    or    Main    Coal 

3  ft.  2  in.  to  4     0 

Lower  Coal  Measures — 

Fireclay     1  ft.  4  in.  to  6    0 

Measures       about      46    0 

Victoria  Coal  ...         ...         ...  6  in.  to  1     1 

Fireclay  (?  Witton  Fireclay)  2  ft.  9  in.  to  4    4 

Measures       about       8.5    0 

Marshall  Green  Coal  1  ft.  1  in.  to  4     4* 

Fireclay         10 

Measures       ...         ;.  about       74    0 

Tow  Law  Canister 3  ft.  to  4    0 

Fireclay         ...         ...         ...  ...  ...  ...         10 

Measures       ?   6    0 

MilLstone  Grit : — Xo  refractory  clays  obtained. 

*  Locally  in  two  beds  with  Fireclay  2  ft.  4  in.  in  middle. 

(The  above  table  probabl}'  contains  all  the  more  refractory 
Coal-Measure  clays  used,  though  one  or  two,  worked  under  local 
names,  have  not  been  identified  with  certainty.) 

Approximate 
distance  in  feet 
Carboniferous  Limest'jre  Series —  below  Millstone  Grit. 

f  Shales,  sandstones,  etc.,  with 

Fell-top  Limestone    at  about  100 

Shales,  sandstones,  etc.,  at  the 
base  : — 


Calcareous 


Limestone  (about  8  ft.)         ")  „»^ 

Fireclay  (Corbridge)  i  "^ 


Group  J  Shales,    sandstones,    etc.,    with 


(Upper  part) 


limestones,  a  few  coal-seams, 
and  a  J'ireck^  (Ha Itwhistle)    at        500 
Shales,  with  Little  Limestone      at        800 
Shales,  with  Chirm  or  Rothbuiy 

Coal     at        820 

Sandstones,    shales,    etc.,    v»ith 
1^     Main  or  Great  Limestone     ...  at        900 


South  Tyxe  Colliery  &  Firebrick  Co.,  Ltd. 
Halt^vhistle. 

Situation :  The  colliery  at  which  firebrick  was  made  is  at  the 
north-east  end  of  the  town,  on  the  south-east  side  of  the  main 
road,  and  on  the  south-west  bank  of  the  Halt  whistle  Burn. 

Maijs :  One-inch  Xew  Ser.  Ordnance  19,  Old  Ser.  Geological 
lOG   S.PJ.;  six-inch   Northumberland  91    N.E. 

Latitude  5-40  58'  15".     Longitude  2^  26'  55". 

Geological  formation :   Carboniferous   Limestone  Series. 

The  Company  ceased  to  manufacture  refractory  biic-k  some 
years  ago  and  have  now  given  up  making  even  common  brick. 


58  NORTH-EASTERN    DISTRICT. 

Tliej'  used  to  make  firebricks  from  a  good-looking  fireclay  about 
-3  ft.  thick,  obtained  from  tlieir  collieries  at  a  horizon  said  to 
be  about  300  ft.  above  the  Little  Limestone,  in  the  Calcareous 
Group  of  the  Carboniferous  Limestone  Series,  which  is  thicker 
here  than  farther  south  and  south-east. 
Reserves  :  Probably  abundant. 

Langley  Barony  Coal  &  Fireciay  Co.,  Ltd. 

Laiigley-on-Tyne. 

^\orks:   Close  to  and   on   south  side  of  Langley  Station. 

Mine :   Stublick   Colliery,   |-mile   south-east  of   the  works. 

Maps :  One-inch  Xew  Ser.  Ordnance  19,  Old  Ser.  Geological 
lOG  S.E. ;  six-inch  A^orthumberland  93  S.W. 

Latitude  (Stublick)  54°  56'  28".      Longitude  2°  12'  53". 

Geological  fonnation :  Middle  and  Lower  Coal  Measures. 

The  Laugley  Barony  Company  make  firebrick  only  for  theii 
own  use  in  constructing  ovens  for  their  sanitary  ware,  the  manu- 
facture of  which  is  the  principal  business  of  their  fireclay  works. 

For  both  firebricks  and  sanitary  ware  they  use  regularly  two 
and  sometimes  a  third  fireclay,  all  obtained  from  their  own 
colliery,  one  of  the  clays  regularly  used  being  the  underclay 
of  the  Yard  Coal  (lower  part  of  Middle  Coal  Measures),  the 
highest  seam  worked  at  the  colliery.  It  is  probably  the  equiva- 
lent of  one  of  the  higher  seams  in  the  table  on  p.  56.  The  other 
two  seams  lie   somewhat  lower. 

These  fireclays  are  mixed  together  for  making  both  firebrick 
and  sanitary  ware,  the  only  difference  being  that  no  grog  is 
added  for  firebrick,  but  that  burnt  clay  is  added  for  sanitary 
ware. 

W.  &  J.  J.  Walker. 

The  Potter3'.  Corhridtre-oii-Tyne. 
Works:  Rather  more  than  a  mile  north  of  Corbridge  Station, 
and  about  200  yards  W.S.W.  of  claypit. 

Pit:  One  and  a  quarter  mile  Ts.N.E.  of  Corbridge  Station. 
Majjs  :   One-inch  New  Ser.  Ordnance  20,   Old  Ser.   Geological 
105  S.W.;  six-inch  Northumberland  95  N.W. 
Latitude  54°   58'   58".     Longitude  2°   0'  20". 
Geological   formation :    Carboniferous  Limestone    Series    (Cal- 
careous Group) — probably  about  250  ft.  below  the  Fell-top  Lime- 
stone and  not  far  above  a  coal  seam   (Stanton    ?  Coal). 
The  claypit  shows  the  following  section:  — 

Ft. 

i  (-,    ^     ,    f  Blue  limestone         about  3 

Cover      j  Weathered  yellow  shaly  clay         about  1 

Blue,  red-jointed  saponaceous  fireclay,  not  shaly,  witli  a  some- 
what sheared  appearance       ...         ...         ...         ...         ...       5-6 

Carbonaceous,  micaceous  and  sandy  dark  shale  ( '  black  plr.te' ) 

A  coal,  probably  the  Stanton  Coal,  is  stated  to  have  been 
worked  in  the  neighbourhood  at  a  very  little  depth  below  this 
firoclav.     The  blue  limestone,  said  to  have  a  complete  thickness 
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of  7  or  8  ft.,  is  seen  to  uudeilie  a  thicker  sandstone  in  a  quarn,' 
a  little  farther  north-eiist,  near  Messj.s.  Jamesoii's  Brickworks, 
at  which  apparently  the  same  fireclay  is  worked,  though  slightly 
different   in   character. 

The  fireclay  of  Messrs.  Walker's  pit  is  fine-grained,  smooth 
and  saponaceous  in  texture,  and  soft  but  tough.  It  is  regarded 
as  of  uniform  quality  throughout  its  thickness.  The  red  colour 
along  joints  is  due  to  surface  sti-.ining. 

This  clay  is  used  for  making  firebricks  and  gas-retorts. 

Reserves:  Ap])ear  to  be  adequate  for  Messrs.  Walker's  pur- 
poses. Messrs.  Walker  have  another  claypit  about  200  yards 
south  of  the  above,  but  do  not  themselves  use  the  clay  there 
worked,  which,  to  judge  by  the  slight  southerly  dip  and  the 
somewhat  greater  southward  slope  of  the  ground,  lies  at  a  rather 
lower  horizon  than  their  own  clay. 

Treat)nent :  All  the  clay  used  is  obtained  from  the  claj-pit 
first  described.  For  making  firebrick  it  is  ground,  but  not  veiv 
fine.  1^0  burnt  firebrick  or  other  grog  is  added,  and  the  little 
white  pellets  seen  in  the  brick  are  said  to  be  merely  the  coarser 
fragments  of  the  fireclay. 

For  making  gas-retorts  and  '  quarls  '  a  considerable  amount 
of  grog  is  added.  This  mixture  is  said  to  stand  a  great  heat. 
The  same  mixture,  however,  is  used  for  fire-backs  and  .'leartli- 
stones.     All  manufacture   is  a])parently  done  by  hand. 

Boulders  of  a  fine-grained,  pinkish  sandstone  found  upon,  and. 
it  is  said,  even  forced  under,  the  outcrop  of  the  limestone  that 
overlies  the  fireclay,  are  crushed  to  make  sand  for  dusting  the 
raw    firebricks.     The  sand    is    a  pinkish    quartzose   sand. 

Products :  Firebricks  for  coke-ovens,  etc.,  gas-retorts, 
'  quarls  '  (oblong  slabs),  hearth-stones  and  fire-backs,  sr.nit  irv- 
pipes  and  troughs.  Messrs.  Walker  do  not  now  make  silica- 
brick,  but  they  used  to  make  it  apparently  on  a  small  scale,  and 
they  obtained  their  ganister  from  Dipton,  S.W.  of  Corbridge, 
from  a  bed  of  ganister,  or  more  probably  silica-rock  in  the  Mill- 
stone   Grit   Series.     This  bed    is   no   longer   worked. 

The  clay  obtained  from  the  second  claypit  (see  above)  but 
not  used  by  Messrs.  Walker  themselves,  is  regarded  as  a 
stronger  clay.  It  is  sujiplied  for  making  snggars  and  crucibles 
for  pottery ;  it  is  also  supplied  in  a  '  pugged  '  state,  with  ad- 
mixture of  '  grog '  of  firebrick  made  from  Messrs.  Walker's 
(iwn   clay  fo'"    *  pottery  crucibles.' 

Pease  &  Partkers,  Ltd. 

Bankfoot  Brickworks.     Crook. 
Ro^^flj/moor  and  othfr  mmes. 
Situation  :  Brickworks,  north   of  the  Station*  at  Crook. 
Mines  working  fireclay:  — 

Bowden   Close,    Willington. 
Esh,   Durham. 
Roddymoor,   Crook. 
Ushaw  Moor,   Durham. 
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Maps :  One-incli  New  Ser.  Ordnance  26  and  27,  Old  Ser.  Geo- 
logical 103  X.E.;  six-inch  Durham  26,  27  and  34. 

Geological  age:  Lower  part  of  Middle  or  top  of  Lower  Coal 
Measures. 

Messrs.  Pease  &  Partners  now  use  only  one  fireclay,  known 
as  the  Koddynioor  Clay  Seam,  from  their  own  mines.  But  they 
bave  also  in  their  pits  and  have  at  times  used,  other  fireclays 
known  locally  as  the  'A,'  '  B,'  Ballarat  and  Five-Quarter  Seams, 
All  these,  so  far  as  they  can  be  identified,  are  in  the  lowest 
beds  of  the  Middle  Coal  Measures  {see  table,  p.  5Gj. 

Reserves :   Evidently  abundant. 

Products:  [a)  The  chief  product  is  '  second  silica -brick,'  made 
entirely  of  ganister  or  silica-rock,  with  lime  bond ;  it  is  classed 
as  a  '  ganister  '  brick  and  is  used  in  iron-  and  steel-  works. 

{h)  Special  quality  fireclay  goods,  made  of  silica-rock  and 
two  local  clays;  sold  for  coke-ovens,  producer-linings,  etc. 

(c)  Common  firebrick  for  producer-linings,  boiier-setting.'-,  etc. 

[d)  Sulphuric  acid  bricks  for  Wedge  and  Herreschoff 
furnaces. 

(The  silica-rock  is  all  purchased  from  quarries  in  the  district.) 

PicKFORD,  Holland  &  Co. 

Crook,  Co.  Durham. 

Quarries  :  Bounder  House  Quarrv  and  others  near  Tow-  Law. 

A  fireclay  (1  ft.  thick j  underlying  the  Tow  Law  ganister  (base 
of  the  Lower  Coal  Measures)  {see  table,  p.  57)  is  worked  with 
the  ganister,  at  these  quarries  and  is  used  by  the  firm  at  Crook 
to  mix  with  ganister  for  ladle  and  cupola  lining. 

For  details  of  the  quarry  see  '  Special  Eeports  on  the  Mineral 
Resources  of  Great  Britain,'  vol.  vi,  Ganister,  etc.,  Ed.  2,  J920, 
p.  48. 

North   BiTCHiiURN   Coal   Co.,   Ltd. 

Victoria  Road,  Darlington. 
North  Bitchhurn  ^  Rough  Lea  Mines. 

Situation:  '\^'orks  at  jSTorth  Bitchburn  Colliery,  North  Bitch- 
burn  (Beechburn),  Crook,  and  Pough  Lea  Colliery,  near 
Willington. 

Mavs :  One-inch  New  Ser.  Ordnance  26,  Old  Ser.  Geological 
103  N.W. ;  six-inch  Durham  34  S.W. 

(N.  Bitchburn)  Latitude  54°  41'  15".     Longitude  1°  44'  0". 

(Pough  Lea)  „         54°  41'  44".  ,,  1°  42'  5". 

Geological  fotmation :  All  three  of  the  clays  used  are  from 
the  lower  part  of  the  Middle  Coal  Measures,  above  the  Brockw'ell 
Coal  {see  table,  p.  57). 

The  fireclays  used  are  the  underclays  of  the  '  Top  '  or  '  Top 
Main,'  a  few  feet  above  the  Main  or  Brockwell  Coal,  and  the 
'  Constantine '   Coals;   also  at  Rough   Lea  the  underclav   of  the 
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Ballarat  Coal.  The  fireclays  are  all  obtained  from  the  Com- 
pauy's  own  Collieries.  The  uuderclay  of  the  Constantine  Coal 
is  regarded  as  the  best,  that  of  the  Ballarat  is  also  a  very  good 
fireclay.  The  Constantine  Clay  contains  a  band  of  ironstone 
which  is  picked  out.  The  N(jrth  Bitchburn  Company  do  not 
use  the  full  thickness  of  any  of  these  clays.  As  is  the  case  with 
other  colliery  companies,  their  only  reason  for  making  lire- 
brick  at  all  is  to  use  up  a  waste  product  of  coal-mining.  Conse- 
quently only  so  much  of  each  clay-seam  is  worked  as  is  neces- 
sary to  facilitate  the  working  of  the  coal,  i.e.,  from  1  ft.  to  2  ft. 
6  in.  or  rarely  3  ft.,  whereas  the  full  thickness  of  the  fireclay  may 
be  5  ft. 

Reserves  will  evidently  be  abundant  so  long  as  the  associated 
coal-seams  are  worked.  At  the  E.ougfh  Lea  Colliery  a  waste-heap 
of  many  thousands  of  tons  of  fireclay  is  now  being  used  up  in 
this  way. 

Treatment :  The  fireclays  are  mixed  indiscriminately  as  they 
are  got  out,  and  the  same  mixture  is  used  for  both  firebrick  and 
.sanitary  ware. 

The  clay  is  joreferred  in  a  weathered  state,  because  easier  to 
work;  it  is  more  plastic  in  that  state  and  probably  gives  a  better 
texture  to  the  finer  ware.     jSTo  ganister  is  used. 

Firebrick  is  made  both  by  hand  and  by  machinery. 

The  AVittox  Fieebrick  Co. 
Slotburu  Brickworks,  Wear  Valley  Junction. 

Quarries :  Marshall  Green  Colliery  and  Witton  Fireclay  Mine, 
Witton-le-"VVear. 

Maps :  One  inch  Xew  Ser.  Ordnance  26,  Old  Ser.  Geological 
103  N.W. ;  six-inch  Durham  33  S.E. 

Marshall  Green  Collier  v.  Latitude  54°  40'  35".  Longitude 
lo  46'  5". 

Geological  formation  :  The  Witton  Fireclay,  the  only  clay 
used,  is  obtained  from  the  Lower  Coal  Measures,  at  a  distance 
of  about  150  ft.  above  the  base  {see  table,  p.  57). 

It  is  a  tough  siliceous  and  saponaceous  fireclay  containing 
bullions  of  harder  fireclay,  which  are  used  with  the  softer  clay, 
and  ironstone  nodules,  which  are  rejected.     Thickness  2  ft.  9  in. 

/veserces:   Large. 
,     Mode    of    working :    Tlie    fireclay    is  mined    by   drift    at  the 
Company's  own  colliery  and  fireclav  mines,  where  the  overlying 
coal  is  ffot  with  the  clav  and  is  used  at  the  works,   as  it  is  of 
fair   quality   though   only   7   in.    thick. 

Treatment :  The  clay  is  roughly  hand-picked  at  the  mines 
and  again  more  thoroughly  at  the  works,  to  get  rid  of  ironstone- 
nodules  and  other  impurities. 

It  is  allowed  to  weather  as  far  as  possible. 

After  grinding,  etc.,  the  clay  is  used  for  making  '  No.  2 
Ganister  Brick,'  used  for  coke  ovens,  and  is  sold  as  'ground 
clay.' 

Vnt..  xiv.  K 
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Grayson  Lowood  &  Co.,  Ltd. 

Middlesbrough. 

Quarrie.s :  Castleton,    Nortli  Cleveland^ 

A  sticky  aud  plastic  siliceous  clay,  of  a  thickness  varying- 
up  to  6  ft.,  irregularly  overlies  the  silica-rock  of  Castleton  and 
Commondale  at  Castleton.  It  occurs  at  the  base  of  the  Upper 
Estuarine  Series  (Inferior  Oolite,  Jurassic),  immediately  above 
the   silica -rock  (Moor   Grit). 

This  silica-clay  is  supplied  in  small  quantity  for  use  as  '  pug- 
ganister,'   for  '  hotting  '   furnaces,   etc. 

^For  details  of  the  quarry,  see  '  Special  Reports  on  the  Mineral 
Resources  of  Great  Britain,'  vol.  vi,  Ganister,  etc.,  Ed.  2,  1920, 
p.  42. 

Adamsez,  Ltd, 

Scotswood-on-Tyne. 
Sco  tswoocl  Mi  n  e . 

Situatiun :  The  works  and  mine  are  situated  on  the  north 
side  of  the  Tyne,  just  above  the  Scotswood  suspension  bridge. 

Mays :  One-inch  New  Ser.  Ordnance  and  Geological  20,  ( = 
Old  Ser.  Geological  105  S.W.);  six-inch  ^Northumberland  97 
N.W. 

Latitude  54°  58'   5".     Longitude  1°  41'  29". 

Geological  formation  :  Coal  Measures. 

The  material  worked  for  sanitary  ware  is  the  seat-earth  of 
the  Lister  Seam,  which  consists  of  6  to  10  in.  of  coal  resting 
on  about  2  ft.  of  fireclay.  The  Low  Main  Coal,  30  to  40  fms. 
below   the   Lister   Seam,   is   also  worked. 

Reserves  :  Extensive. 

The  Lister  Seam  clay  is  used  mainly  for  sanitary  ware  which 
before  the  war  was  the  chief  product  of  the  firm.  Since  the  war 
the  manufacture  of  refractory  goods  has  been  undertaken,  using- 
the  Brackleheugh  clay  [see  p.  233)  as  a  basis  and  the  Lister  Seam 
clay  as  a  binder.  Bricks  and  blocks  for  furnaces  of  several 
types  are  now  being  made. 

Jameson  «&  Son,  Ltd. 

Corbridge  S.O.,  Northumberland. 
Hooh  Hill  Mine. 

Sit/uatiori :  About  half-a-mile  north  of  Corbridge,  east  of 
Milkwell  Lane. 

Maps  :  One-inch  New  Ser.  Ordnance  and  Geological  20;  (=  Old 
Ser.  Geological  105  S.W.);  six-inch  Northumberland  95  N.W. 

Latitude  54°   58'  55".     Longitude  2°  0'  0". 

Geological   age :  Carboniferous  Limestone  Series. 

The  fireclay  is  mined  in  two  drifts.  A  fault,  throwing  down 
the  clay  easftwards  about  20  ft.,  has  caused  a  considerable  inflow 
of  water  which  necessitates  pumping  and  has  stopped  work  in 
this   direction. 
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The  roof  of  the  miue  is  a  solid  bed  of  limestone  from  7  to 
8  ft,  thick.  This  bed  is  probably  about  250  ft.  below  the  Fell 
Top  Limestone,  and  not  far  above  a  coal  marked  on  the  map 
and  which  is  probably  the  Stanton  coal.  The  fireclay  seam  is 
3  to  5  ft,  thick.  In  places  where  it  is  too  thin,  it  is  necessary  to 
excavate  the  '  bastard  clay '  forming-  the  lioor,  in  order  to 
allow  space  for  a  tub  to  get  through.  The  '  bastard  clay '  is 
mainly  ironstone  and  has  to  be  carefully  kept  out  of  the  fireclay. 

The  clay  was  said  to  be  a  dift'erent  seam  from  those  worked 
at  Messrs.  Walker's  pit  near  by  {see  p,  58 j,  but  this  is  incorrect. 
The  clay  at  Messrs,  Jameson's  is  less  saponaceous,  but  this  is 
due  to  a  lateral  change,  the  beginning  of  which  is  noticed  in 
the  mine  now  described.  The  limestone  forming  the  roof  at 
IJook  Hill  ^line  is  seen  at  the  bottom  of  an  old  sandstone 
quarry  on  the  other  (west)  side  of  the  buildings,  between  them 
and  Walker's.  Here  about  20  ft.  of  sandstone  is  seen  containing 
blebs  of  limestone  in  the  lowest  2  ft.,  which  rests  on  G  in.  of 
black  shale  and  this  on  4  ft.  of  limestone,  in  three  beds.  The 
sandstone  was  worked  for  building-stone  and  the  limestone  for 
lime. 

The  seam  is  immediately  underneath  the  limestone  seam  in 
the  quarry,  so  that  it  must  be  the  same  as  the  upper  clay  at 
Messrs.  Walker's  which  is  similarly  situated.  A  little  farther 
west  the  clay  crops  out  from  under  the  limestone. 

It  is  proposed  to  get  rid  of  the  water  in  the  drift  by  sinking 
an  incline  to  the  limestone  on  the  other  side  of  the  fault,  so 
that  the  water  on  the  upthrow-side  may  be  carried  away  by  the 
limestone   on  the   downthrow-side. 

Reserves:  Indefinite.  The  seam  probably  extends  a  long  way 
to  the  north  and  east,  but  its  character  may  vary.  The  firm 
proposes  to  get  the  clay  on  the  other  side  of  the  fault. 

The  most  important  branch  of  the  business  is  the  manufacture 
of  sanitary  ware  and  conduits  for  electric  wires.  Gas-retorts, 
cliimney-pots,   chemical  ware   and  firebricks  are  also  made. 


Strakers  &  Love. 
Newcastle-on-Tyne. 

Brandon  Colliery,  Durham. 

Situation:  Close  to  Brandon  Colliery  Station,  2^  miles  south- 
west of  Durham. 

Maps:  One-inch  New  Ser.  Ordnance  and  Geological  26  (=  Old 
Ser.   Geological   103  N.AV.) ;  six-inch  Durham  26   N.E. 

Latitude  54°  45'  5".     Longitude  1°  37'  15". 

Geological  formation  :   Middle    Coal    Measures. 

The  fireclay  is  obtained  from  the  tip-heap  of  Brandon  C  Pit, 
which  is  at  present  closed. 

The  seams  of  coal  worked  in  ('  pit  are  the  Harvey,  B  [  ^  B  = 
Busty],   and  Brockwell. 

V(M.    X"\-.  E    2 
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Experiments  are  beiii^  made  with  the  fireclays  from  the  B 
pit,  working  the  Hutton  seam,  and  the  A  pit  working  the 
IJaUarat,  Busty  and  Three-Quarter  seams. 

Reserves  :  Larare. 


Lambtox  &  Hettox  Collieries,  Ltd. 

Newcastle-on-Tyiie. 

Lanihton  Firehrich  Woihs. 

The  firm  have  a  works  at  Fence  Houses,  about  6  miles  N.IS^.E. 
of  Durham.  Here  they  make  chiefly  sanitarj-  ware,  but,  in 
addition,  firebricks,  and  they  have  ajjpliances  for  making  up 
to  10,000  bricks  a  day  if  there  was  a  demand  for  them. 

The  clay  is  got  from  under  the  Main  Coal  at  all  the  firm's 
collieries  (there  are  14  working  pits  in  the  Home  Ofiice  List, 
in  all  of  which  the  Main  vSeam  occurs).  In  addition  clay  is 
sometimes  bought  from   other   firms. 


The  Priestman  Collieries,  L'id. 

Mill)iirri  Hou.-e,  Xewcastle-on-Tyiie. 

Works :    Blaydon   and   Garesfield    Works. 

Mines:  Axwell  Park,  Blaydon  Burn,  Garesfield  Lily,  Victoria 
Garesfield,  etc. 

Ma'ps :  One-inch  Xew  Ser.  Ordnance  and  Geological  20 ;  ( — 
Old  Ser.  Geological  105  S.W.);  six-inch  Durham  1  and  G. 

Geological  forviation  :  Middle  Coal  Measures. 

The  underclay  is  obtained  from  beneath  the  Five-Quarter, 
the  Three-Quorter  and  the  Brockweil  Coals.  The  last  named 
is  the  most  worked  seam  now  and  it  affords  the  largest  reserves. 

Brick-making  is  here  a  by-product  of  tlie  coal  industry. 


The  West  Wittox  Gaxister  Firebrick   Co.,  Ltd. 

Hunwick,  Wiliint^'toii  3.O.,  Co.  J'inliiu;i. 

Works :  Situated  7|  miles  south-west  of  Durham,  oj)posite 
Hunwick   Station. 

Mines  :  West  Hunwick  Collier^'. 

Maps :  One-inch  !N^ew  Ser,  Ordnance  and  Geological  26  (Old 
Ser.   Geological   103  N.W.);   six-inch   Durham  34  S.W. 

Latitude   54°   41'   30".     Longitude   1°  41'  55". 

(icolof/ical  formation  :   Middle  Coal   Measures. 

Fireclay  is  obtained  from  below  the  Busty  Cotil.  The  clrCf 
industry  is  the  manufacture  of  '  ganister  '  bricks  (silica-brick). 
Most  of  the  clay  is  sold  in  tire  form  of  pugged  and  dry-ground 
clav.     A  few  firebricks  are  made. 
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Bell  Brothers,  Ltd. 

Middlesbrough. 

Mine:   South   Biaucepeth,  Spennymoor. 

Mavs :  One-inch  New  Ser,  Ordnance  and  Geological  2G  (Old 
Ser.  Geological  103  N'.AV,) ;  six-inch  Durham  34. 

Geological  formation  :  Middle   Coal   Measures. 

The  clays  worked  are  those  of  the  Busty  and  Yard  Seams,  each 
about  1  to  2  ft.  thick.  They  are  employed  for  firebrjcks,  etc. 
The  reserves  of  good  second-class  firel)rick  clay  are  small. 

"NVm.  Stephenson  &  Sons, 

Throckley  Brickworks,  Newburn-ou-Tyne. 

Mine:    Llirockley   (Maria  Pit). 

ALaps :  One-inch  IS'ew  Ser.  Ordnance  and  Geological  20  (Old 
Ser.   Geological  105  S.W.);   six-inch  Northumberland   87. 

Geological  forviation  :  Middle  Coal  Measures. 

The  clays  associated  with  the  Hodge  and  Stone  Coal  Seams 
are  worked  here.  The  Hodge  Clay  is  2  ft.  to  3  ft,  thick;  the 
Stone  Coal  Clay  is  12  to  18  in.  The  reserves  are  large,  estimated 
at  10,000  tons.  The  clays  are  used  for  the  manufacture  of  blast 
furnace  lining  lumps. 


Northumberland. 

List   of  Mines    icorhing  or   having    worhed   Fireclay. 

(Qr.  in  table  =  Quarter.) 

Situation.  Coai,  Skams  Worked 

Morpeth  ... 


Xamk.  of  Mine 
Ashington 


Backworth  "  Blue  Bell  " 
Backworth  "  Eccles  "  & 

"  Maude." 
Ben  well  "  Charlotte  "... 
Broomhill 

Cambois 
Earsdon  Church 
East  Walbottle 
Elswick  "  Sjuth  ■■ 
Hartford  "  Scott  ' 

Hartford  "  Dais^-  "" 
Hazlerigg  

Hcddon 

Hook  Hill         

Langley  Fircclay 
Milltiouse  Drift 
Montagu  Fireclay 

Montagu  Main 

Morpeth  Moor 


Backworth 
Backworth 

Newcastle 
Acklingtoii 

Blyth       ... 
to  ck  worth 
Ponteland 
NcMcastle 
Hartfortl 

Hartford 
Newcastle 

Wyl.nn     ... 

Corbridge 
Ijanglev-on-Tviie 
Bivnloii  >[ill 
!Scots«ood 

Scotswood 

Morpeth  ... 


High  Main.  Main,  Yard,  5  Qr.,  Low 

Main.  Bensham. 
Yard  and  ^lain  Coal. 
Bensliam  and  Low  Main. 

Brockwell,  5  Qr..  Main,  Stone. 

Queen,  Top  Main,  Bottom  and 
Wonder. 

Low  Main  and  Yard. 

Yanl,  Bensham  and  Low  Main. 

Be.'umont. 

St  me  Coal.  3  Qr..  Brockwell. 

Stine  Coal,  Plessey.  High  and  Low 
.>[ain. 

Y.'.rd  and  Plessey. 

Hig'n  Main.  yWm.  Low  Main,  Yard 
and  Be;: union t. 

St  me  C^rial,  Main,  .*}  Qr.,  Brock- 
well and  Tilley. 

l-'iredav  Seam . 


HtKlge    and    Stone    Coal    (closed 

down). 
Main     Coal.     Beaumont,     5     Qr , 

Brockwell. 
Brockwell. 
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Name  of  Mine. 

Newburgh 
Pegswood 

Scotswood 
Scremerston 
Sea  ton  Burn 
Sea  ton  Delaval 

"  Forster." 
Seaton  "  Hastings  " 
Sea  ton  "  Relief  " 
Throckley 
t- 

ThJrockley  "  Maria  " 

Walbottle 

West  Mickley  . . . 
West  Wylam    . . . 

Wrig  .  . 


Situation. 

Acklington 
Morpeth 

Newcastle 
Berwick-on-Tweed 
Newcastle 
Newsham 

Seaton 

Delaval 

Newbum... 

Newcastle 

Lemington-on -Tyn 

Prudhoe  ... 
Prudhoe  ... 

West  Cramlington 


Coal  Seams  Worked. 

Albert,  Queen,  Princess,  Duke. 
Low  Main,  .5  Qr.,  Yard,  Plessey 

and  Harvey. 
Lister  and  Low  Main. 
Cooper  Eye  (Limestone  Coal). 
Low  Main  and  Yard. 
Yard,  Bensham,  Stone  Coal,  Low 

Main,  Plessey  and  High  Main. 
Yard  and  Low  I\Iain. 
Main  Coal  and  Yard . 
Engine,  Tilley,  Stone  Coal,  Main 

Coal  and  Brockwell. 
Main    Coal,    Stone   Coal,    Hodge, 

Tilley,  Engine  and  Brockwell. 
e  Engine,  3  Qr..  Tilley.  Stone  Coal 

Main  Coal,  Brockwell  and  Hodge 
Cannel. 
Towneley,  Yard,  6  Qr.,  5  Qr.  and 

Brockwell. 
Main  Coal  and  Yard. 


Durham. 

List  of  Mines  working  or  havi.tg  worked  Fireclay. 


NA3IE    OF   MiXE. 

Addison 

Auckland  Park 
Axwell  Park     . . . 


Situation. 
Blaydon-on-Tyne 

Bishop  Auckland 
Swalwell 


Bearpark  Brancepeth         Durham 


Blackhill  

Blaydon  Burn  "  Mary  '' 

Brancepeth  C.  ... 
Bourn  Moor 

"  Lady  Anne." 
Bowden  Close  ... 
Brandon  C. 
Broompark 
Byer  Moor 
Cornsay... 

Craghead  George 

Delves   ... 

East  Hetton     

EastTanfield 

Elemore 

Eppleton  "  Caroline  "... 
Eppleton  "  Jane  " 
Esh        

Garesfield  "  Bute  " 

Garesfield  "  Lily  " 

Hamsterley      


Consett    ... 
Blaydon-on-Tyne 

WilKngton 
Fence  Houses 

WilUngton 
Durham  ... 
Durham  ... 
Burnopfield 
Cornsay  ... 

Chester-le-Street 
Consett    ... 
Coxhoe    ... 

Stanley 

Hetton -le- Hole  ... 
Hetton-le-Hole  ... 
Hetton-le-Hole  ... 
Durham  ... 

Rowlands  Gill    ... 

Rowlands  Gill    ... 

Ebchester 


Coal  .Sea.i^       orked. 

TowTiley,  Tilley,  Stone  Coal,  5  and 

.3  Qr.  and  Brockwell. 
Brockwell  and  Busty. 
Stone  Coal,  5  and  3  Qr.,  Beaumont 

and  Brockwell. 
Low  Main,  Hutton,  Harvey  and 

Busty. 
Busty,  3  Qr.,  Brockwell. 
Barlow  Field,  5  and  3  Qr.,  and 

Brockwell. 
Jet,  Ballarat,  Harvey,  3  Qr. 
Maudlin,  Main  Coal,  Low  Main. 

Top  Main,  Yard,  and  5  Qr. 
Harvey,    B.,    Brockwell. 
Hutton. 

Busty  and  Brockwell. 
5  Qr.,  Main  Coal,  Ballarat,  3  Qr. 
Harvey. 

Busty,  3  Qr.,  Brockwell. 

Low  Main,  Hutton,  Harvej',  and 

Brass  Thill. 
Hutton,    Beaumont,    Tilley    and 

Brockwell. 
Main  Coal,  Low  Main,  Hutton. 
Main  Coal,  Maudlin  and  Hutton . 
Hutton 
.  5  Qr.,  Main  Coal,  Ballarat,  Harvey 

and  Hutton. 
3  Qr.,  Brockwell,  Stone  Coal,  and 

5  Qr. 
Barlow  Field,  Stone  Coal,  5  Qr. 

3  Qr.,  Brockwell. 
Tilley,  Townley,  Top  and  Bottom 

Busty,  3  Qr.,  Brockwell. 
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Name  of  Mine. 

Situation. 

CoAi,  Sbams  Worked. 

Ham  steels 

Durham 

Busty  and  Harvey,  Brockwell. 

Clifford  Drift. 

Harperley         

Crook       

.5  Qr.,  Main  Coal,  Fireclay  Seam. 

Harperley  "  Witton  " 

Witton-le-Wear 

Marshall  Green  also  ganister. 

Hazard 

Hetton-le-Hole  ... 

5  Qr.,  Main  Coal,  Maudlin,  Low 
Main. 

HedleyHill      

Tow  Law 

.5  Qr.,  Main  Coal,  3  Qr.,  Harvey, 
Ballarat. 

Holmside  Thomas 

Ch  ester- le- Street 

5  Qr.,  Main  Coal,  Shield  Row. 

Houghton         

Fence  Houses     ... 

5  Qr.,  Main  Coal,  Maudlin,  Low 
Main. 

Hunwick           

Willington 

Harvey.  Busty,  Brockwell,  5  Qrs 
and  Victoria. 

Larch  Hill        

Wolsingham 

Lintz  "  Anna  " 

Lintz  Green 

,  Tilley,  Main  Coal,  Hutton,  Busty 
3  Qr.  and  Brockwell. 

Low  Beech  burn 

Crook 

Yard,  Harvey,  Hutton,  Busty. 

Marshall  Green 

Witton-le-Wear 

Marshall  Green  alsoganisterseam. 

Malton  Manor  House 

Durham 

Brockwell  and  Busty. 

New  Brancepeth  No.  2 

Durham  ... 

Busty,  Brockwell  and  Victoria. 

3 

Durham 

Hutton,  Harvey  and  Busty. 

Newfield 

Willington 

Har^'ey,  5  Qr.,  Beaumont,  JBrock- 

well. 
0  Qr.,  Main  Coal,  Maudlin. 

New  bottle  "  Dorothea  " 

Fence  Houses     ... 

Newbottle  "  Margaret " 

,, 

Main  Coal.  Brass  Thill.  Low  Main, 
Hutton,  Maudlin,  Harvey  and 
Busty. 

Newton  Cap  A  &  B     ... 

Bishop  Auckland 

Brockwell,  Harvey,  Busty  and 
Constantine. 

Norwood 

Gateshead 

Stone  Coal  and  Brockwell. 

North  Bitch  bum 

Crook       

Harvey,  Constantine,  5  Qr.,  Bal- 
larat, Top  Main,  and  Brockwell. 

Eavensworth  "  Betty  " 

Lamesley 

High  Main,  Maudlin,  Yard.  Low 
Main  and  6  Qr. 

Roddymoor      

Crook       

Yard,  Ballarat. 

Rough  Lea        

Willington 

Top  Main,  5  Qr.,  Ballarat,  Con- 
stantine and  Harvev. 

Sacriston,  Shield  Row 

Durham  ... 

Shield  Row. 

Seaham             

Seaham   ... 

Maudlin,  Main  Coal,  Low  Main, 
Hutton. 

South  Brancepeth  Busty 

Willington 

Bustv  :  ad  Yard. 

South  Garesfield 

Lintz  Green 

Hutt'on.  Towiley.  3  Qr..  Tilley, 
Bustv.  Brockwell  and  Victoria- 

South  Medomsley 

Dipton     

Tillev, 'Busty,  3  Qr..  and  Brock- 

"Mary/' 

well. 

South  Medomsley 

Dip  ton     

Main  Coal,  Shiel  Row,  Low  Hutton. 

"  Drift." 

Stargate            

Rj'ton 

Townlev.  Stone  Coal,  5  Qr.,  Tilley 
and  3  Qr. 

Swalwell  "  Garesfield  " 

Swalwell 

.5  Qr..  Brockwell  and  Tilley. 

Tan  field  Moor 

Stanley    

Brass  Thill.  Hutton  and  Main  Coal. 

Townley  "  Emma  "     ... 

Ryton      

Tilley.  Stone  Coal,  5  Qr.,  3  Qr. 
and  Brockwell. 

Tudhoo              

Spenn\Tnoor 

Hutton.  Busty.  Brockwell. 

Tursdale            

Ferrvhill 

Busty  and  Brockwell. 

Twizell 

Ch  ester- le- Street 

Busty. 

Ushaw  Moor     ... 

Durham 

Harvev.  Bustv  and  Brockwell. 

Victoria  ''  Garesfield  " 

Rowlands  Gill    ... 

Stone 'Coal,  tilley,  5  Qr.,  3   Qr. 
and  Brockwell. 

"WestPelton     

Chester-Ie-Street 

Shiel  Row,  5  Qr.,  Low  Main. 

Willington        

Willington 

Jet.  Ballarat,  B.  Hutton,  Harvey 
and  3  Qr. 

Witton-le-Wear 

Witton-le-Wear 

Canister  seam. 
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CHAPTEE  VII. 
YORKSHIRE. 

SHEFFIELD   DISTRICT. 

In  the  manufacture  of  silica-bricks  the  Sheffield  district  takes 
a  prominent  position.  The  local  clays  associated  with  the 
rocks  used  for  silica-bricks  also  furnish  good  and  abundant 
material   for  firebricks   of  various  kinds. 

The  refractory  fireclays  occur  in  the  lower  part  of  the  Lower 
Coal  Measures  in  the  following'  positioUj  indicated  by  capitals  :  — 


Silkstone  Coal — 

Measures  ,       

Wham  cliff  e  Edge  Rock  

Shale     

Halifax  Hard  Bed  Band  Coal 

White  Car  Fireclay  

Bind  and  stone  bind    ... 

Loxley  Edge  Rock      

Bind  and  Shale 

Halifax  Hard  Mine  (Ganister)  Coal  ... 

Ganister 

Fireclay         ...        

Shale      

Clay  (Middle  Bed  or  Halifax  Soft  Band)  C 

Fireclay  and  bastard  ganister 

IVIiddle  Bed  Rock        

Shale      

Coking  or  Soft  Bed  Coal         ...         , . . 

Shale      

Crawshaw  Sandstone 

Shale     

Pot  Clay  Coal 

Fireclay  (Pot  Clay,  Stannington,  Black  or 

Clay)  ...         ...         

Millstone  Grit       


Ft. 

..    1,230 

10  to  50 

18 

•!_ 
3 

3 
15 

60 

0  to  120 

0  to2i 

6  m.  to  5 

0  to  5 

4  ft.  to  6 

3  in.  to  1 

0  to    5 

0  to  20 

30  to  40 

3  in.  to  3 

0  to  30 

..     40  ft.  to  70 

60 

1  in.  to    ;^ 
Country 

2  ft.  to  5 


oal 


The  situation  of  the  mines  and  works  is  given  on  p.  69,  fig.  2. 

The  White  Car  Fireclay  is  at  present  worked  in  the  Little  Don 
Valley  above  Deep  Car  :  the  Pot  Clay  of  the  kind  suitable  for 
steel  crucibles  is  obtained  on  the  Ughill  moorlands,  west  of 
Sheffield,  but  although  the  same  bed  crops  out  in  the  Loxley 
Don  and  Little  Don  valleys  it  is  mined  as  a  fireclay  and  was  only 
found  as  a  Pot  Clay  at  outcrop.  The  bulk  of  the  clay  in  the  Don 
Valley  comes  from  the  fireclay  below  the  Halifax  Hard  Mine 
Coal  and  below  the  Clay  or  Middle  Bed  Coal. 

The  coals  and  clays  between  the  Millstone  Grit  and  the  Halifax 
Hard  Bed  Band  Coal  crop  along  the  Little  Don  Valley  west  of 
Deep  Car  and  are  continuous  with  those  outcrops  in  the  Don 
Valley  about  Bullhouses  west  of  Penistone,  thus  forming  a  con- 
nection of  the  Sheffield  with  the  Huddersfield  and  Halifax 
districts. 

Mines  and  Quarries  indicated  by  numbers  on  the  Map.  {y  69). 
1,  Woodend;  2,  Little  Matlock;  3,  Broadhead ;  4  &  5,  High  Matlock; 
6,  Griffs;  7,  Brookside;  8,  Storrs ;  9,  Stori'.s  Bridge;  10,  Hill  Top:  11, 
Intake;  12,  Wadslev  ;  13,  Myers  Lane;  14,  Stubhin;  15,  Loxley  Common; 
16,  Worrall;  17,  Hagg  Stones;  18,  Kirk  Edge  (disused);  19  &  20,  Beely 
Wood;  21,  Beely  Wood  Quarry;  22,  Wharnclifte  Woodend;  23,  Wharncliffe 
Bearing;  24,  Thornhursfc ;  25,  Crossland's  (Townend) ;  26,  Wharncliffe;  27, 
Armitage;  28,  Clough  ;  29,  Deepcar  Fireclay  ;  30,  Henholmes  ;  31,  Bracken 
Moor ;  32,  Stocksbridge. 
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Lotver 
Coal  Measures 

Millstone  Grit 


Fig  '2. — Map   of  the  Lower  Coal  Measures  in   the  Sheffield 

district. 


70 


YORKSHIRE. 


•2 


00 


inniiiiiniinrni 


:^ 


o 


Whamctlffe  Edge  Rock. 
Shale 

tlAUFAX  HARD  BED  BAND  COAL  8" 
White  C»r  Fireclay  3' 

Bind  and  Stone  Bind 


Loxley  Edge  Rock 


Scale  in  feet 

O      .' 

—  10 

—  20 
~  30 

40 
90 


Shale 

OinS.to  100  ft  In  N. 


umm 


s 


■rm'-niTTT 


1 

CO 

•i 


I— 100 


■TPPF[ 


Black  Shale  (Ooniatltes  &c) 
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Shafe 
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Supplies  of  raw  material  are  abundant.  In  the  Don  and 
Little  Don  valleys  the  mines  and  works  are  conveniently  situated 
for  transport  b}-  rail  of  raw  materials  and  manufactured  articles. 
Transport  in  the  Loxley  Valley  is  by  road  and  is  exceptionally 
heavy  from  the  distant  and  exposed  moorlands  about  Ughill. 
Since  the  Pot  Cla^  only  occurs  in  this  remote  district  there  may 
be  said  to  be  a  shorta<i;'e  of  material  during  wet  or  winter  months 
wlien  the  mines  have  to  be  closed  down  or  load  transport  is  im- 
possible. For  this  reason  a  good  deal  of  crucible  clay  (commonly 
called  Derby  Clay  by  the  Steel  Makers)  comes  to  the  district  from 
the  south  of  Derby  and  Leicestershire. 

J.  &  J.  Dyson  &  Co. 

Stannington. 
Griffs  and  Wheatshire  Mines. 

Works  and  Aline:  Situated  one  mile  west  of  Knowle  Top. 

Maps:  One-inch  New.  Ser.  Ordnance  and  Geological  100;  six- 
inch  Yorkshire  294. 

Latitude  53°  23'  40".     Longitude  1°  33'  30". 

Geological  formation :  Lower  Coal  Measures. 

The  bed  lies  directly  on  the  Millstone  Grit  and  is  worked 
from  a  level  at  the  Brick  Works.  It  is  followed  along  the 
strike  east  and  west  and  to  the  south  in  the  direction  of  rise. 

Although  this  clay  is  on  the  same  horizon  as  that  worked  at 
the  company's  mines  at  "Wheatshire,  it  does  not  yield  any  Pot 
Clay  but  consists  of  a  greyish  sandy  fireclay  (termed  Brick  Clay) 
about  5  ft.  thick.  The  roof  is  a  black  shale  containing  gonia- 
tites  and  Pterinopecten  with  a  coal  ^  in.  thick  at  the  base.  A 
dark  grey  sandy  shale  forms  the  floor  of  the  Brick  Clay  and  occa- 
sionally rises  uj)  into  the  clay  forming  a  waste  termed  '  slioddy.' 

Reserves   are   abundant. 

Treatment:  The  level  opens  near  the  bins  and  the  material 
is  roughly  hand-sorted  before  entering  tlie  mills.  A  consider- 
able amount  of  clay  comes  by  road  from  the  Wheatshire  Mines, 
which  adjoin   and   work  the   same  bed   as   at  Platts  Clay   Mine. 

Firebricks  form  the  staple  output ;  the  best  are  made  from  a 
mixture  of  cla}^  from  Storrs  Level  with  proportions  from  Wheat- 
shire. In  manufacturing  nozzles  and  stoppers  some  burnt 
ganister  from  Wood  End  (j).  68)  is  added  to  the  Pot  Clay  from 
Wheatshire. 

J.   Dkahble  &   Sons, 
Stannington. 

Brookside   Fireclay  Mine. 

Works  and  Mine:  Situated  opposite  the  Griffs  Mine,  on  the 
north  side  of  Storrs  Brook. 

Levels  are  opened  on  the  same  bed  as  at  Griffs.  Some  fire- 
bi'icks  are  made  on  the  spot,  but  the  bulk  of  the  raw  material 
is  carted  into  Sheifield. 
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B.  Trickett  &  Co. 

Stannington. 
Intake  Clay  Mine. 

Works  and  Mine :  Situated  one-quarter  of  a  mile  west  of 
Load  Brook. 

Maps :  One-incli  New  Ser.  Ordnance  and  Geological  100 ;  six- 
inch  Yorkshire  293. 

Latitude  53°  23'  47".     Longitude  1°  35'  50". 

Geological  formation  :  Lower  Coal  Measures. 

A  series  of  levels  on  the  eastern  slopes  of  Rod  Moor  are  on  the 
outcrop  of  the  same  bed  as  at  Platts. 
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Fig.   4. — Map  of  the  Lower  Con]  Measure^   in  the  Don   Valley. 

Tlie    mines  and   works    are    somewhat   inaccessible,    the    roads 
having   a  high    gradient   and    the   position  is  exposed. 
Reserves:   Abundant. 
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Bl'gii  Dr^bule  &  Sons. 

Stanuington. 

Piatt's  Claij  Mine. 

Mine:  Situated  near  Piatt's  Lane,  one-quarter  of  a  mile 
south-west  of  TJgliill. 

Maps:  One-inch  Xew  Ser.  Ordnance  99,  Old  Ser.  Geological 
81  N.E.;  six-inch  Yorkshire  28T,  293. 

Latitude  53°  24'  5".     Longitude  1°  37'  4'^ 

Geulugical  formation :  Lower  Coal  Measures. 

There  are  no  works  at  this  mine  and  the  whole  of  the  material 
is  sold  as  lump  clay.  The  cartage  from  the  mine  is  costly  and 
its  situation  is  exposed.  The  level  is  opened  on  the  Pot  Clay 
Coal  and  works  the  underclays  to  the  rise. 

An   average  section   of  the   mine  shows:- — 

Ft.  In. 

Black  shale  with  goniatites.     P.'erinopecten  4  0 

Coal       OtoO  o 

Dark  shale        2  6 

Best  Crucible  Cla\-       2  6 

Grey  clay  ...  ...  ...  ...  ...  ...  ...  1  0 

The  dark  shale  and  grey  clays  are  sold  as  a  Brick  clay,  but 
the  most  important  product  of  the  mine  is  the  best  crucible 
clay.  This  is  a  dark-grey,  unctuous  clay  with  numerous  shining 
slip-faces  resembling  slickensides.  It  can  be  regarded  as  the 
type  of  Pot  Clay  known  in  the  Sheffield  district  as  '  Stanuing- 
ton,' •  Black  '  Clay  or  '  Country  '  Clay.  At  present  the  bed  is 
free  of  deleterious  materials  and  the  mining  conditions  are 
favourable. 

Reserves :  Considerable. 


T.  Wragg   &   Sons. 

Loxley,  near  Shcffii.'li. 
Storrs    Clay    Mine. 

Works  and  Mine:  Situated  in  the  Loxley  Talley  one-quarter 
of  a  mile  east  of  Storrs   Bridge. 

Maps:  One-inch  New  Ser.  Ordnance  and  Geological  100,  six- 
inch    Yorkshire  294. 

Latitude  53°  24'  10".     Longitude  1°  33'  50". 

Geological  formation  :   Lower  Coal  Measures. 

I-evels  on  the  same  outcrop  of  clay  as  that  mined  at  Griffs 
are  situated  close  to  the  works.  Clay  is  also  obtained  from  Intake 
and  AVheatshire. 

The  trade  is  chiefly  the  manufacture  of  special  lU'ticles,  nczzle^, 
tuyeres,  runners,  used  in  the  Sheffield  district,  and  no  silica  bricks 
or  firebricks  are  made. 

Reserves :    Considerable. 
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T.  Marshall  &  Co. 

Stnrrs  Bridge,  Sheffield. 

Storrs  Bridge  Clay  Mine. 

The  works  and  clay-levels  of  this  Company  lie  in  the  Loxley 
Valley,  about  one-quarter  of  a  mile  west  of  Messrs.  AYragg-  & 
Sons,  and  work  identical  outcrop  beds. 

Gregory,   Reddish    &  Co. 

Deepcar.  near  SheflBeld. 

Clough   Fireclay   Mine. 

WorhsK-  At  Deepcar. 

Mine :  Clough  Mine,  near  the  main  road  to  Bolderstone,  \  mile 
south-west  of  Deepcar. 

Maps :  One-inch  JN^ew  Ser.  Ordnance  87,  Old  Ser.  Geological 
87  S.W. ;  six-inch  Yorkshire  282. 

Latitude  530  28'  40".     Longitude  1°  34'  30". 

Geological  formation :  Lower  Coal  Measures, 

The  clay  used  in  the  manufacture  of  firebricks  and  other  fire- 
clay goods  is  obtained  from  a  level  opening  close  to  the  works. 
An  average  section  of  the  mine  shows  :  — Black  shale  roof.  Coal  0 
to  2  in.,  Fireclay  4  ft.  to  4  ft.  9  in.,  gritty  rock  floor. 

The  clay  is  at  its  best  near  the  outcrop  and  becomes  sandier 
and  harder  when  followed  to  the  south  in  the  direction  of  rise. 
Irregularities  in  the  seam  are  caused  by  the  incoming  of  grey 
sandy  micaceous  nodules  and  some  ironstone  nodules.  There 
is  also  a  lateral  passage  into  a  black  clay,  said  to  be  pyritous  in 
places  and  to  contain  traces  of  oil.  The  clay  makes  a  good  fire- 
brick but  is  not  suited  for  crucibles. 

Reference  to  the  silica-brick  industry  is  given  in  '  Special 
Reports  on  the  Mineral  Resources,'  vol.  vi,  Ganister,  etc.  {Mem. 
Geol.  Suw.),  Ed.  2,  1920,  p.  25. 

Reserve."^ :  Abundant. 

The  Armitage   Works    Co.,   Ltd. 

Deepcar,  near  Sheffield. 

Deep  Car  Fireclay  Mine. 

Works  and  Mine :  The  level  of  this  mine  is  situated  one- 
quarter  mile  north  of  the  Company's  Brick  Works  at  Deepcar. 

Mavs :  One-inch  New  Ser.  Ordnance  87,  Old  Ser.  Geological 
87   S.W. ;   six-inch  Yorkshire  282  S.W. 

Latitude  53°  28'  53".     Longitude  1°  33'  45". 

Geological  formation:  Lower  Coal  Measures. 

The  clay  worked  is  the  White  Car  Fireclay  which  forms  the 
floor  of  the  Halifax  Hard  Bed  Band  Coal  (not  to  be  confused 
with  the  Halifax  Hard  Mine  Coal).  This  is  the  highest  local 
clay  used  as  a  refractory  in  the  Sheffield  dislrict. 

Reserves :   Abundant. 

Mode  of  WorJcing :  The  clays  are  mined  along  the  strike  and 
in  tlie  direction  of  dip  which  is  toward  the  north. 

Treatment :  No  special  treatment. 
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Products :  In  normal  times  the  clay  is  used  extensively  in 
the  manufacture  of  sanitary  pipes,  enamelled  wares,   etc. 

The  Company  also  make  firebrick  from  the  clay  below  the 
Hard  Mine  Coal  from  levels  in  its  outcrop  between  Deepcar  and 
Heuholmes.  The  firm  makes  ganister  mixture  but  no  silica- 
bricks. 

Huddersfield,  Halifax  and  Leeds  District. 

West  of  Stocksbridge  the  outcrop  of  the  Lower  Coal  Measures 
is  continued  along  the  Little  Don  Valley  to  Langsett  and  thence 
northwards  across  the  Don  Valley  past  Hazlehead  Bridge  to 
Honley  (map,  p.  72).  This  long  and  broad  outcro]»  contains 
large  reserves  of  good  fireclay  below  the  Hard  Mine  Coal,  and 
of  ganister  of  an  average  thickness  of  1  ft.  G  in.,  but  varying 
much  in  quality.  A  bastard  ganister  or  silica-rock  occurs 
locally  benefith  the  Hard  Bed  Band  Coal  and  is  quarried  at  Bull- 
house.  The  quality  of  the  Pot  Clay  resting  on  the  Millstone 
Grit  has  not  been  tested  by  mining. 

North  of  Honley  the  outcrop  of  the  Lower  Coal  Measures 
extends  to  Huddersfield  and  thence  northwards  past  Elland  to 
Halifax  and  beyond  (map,  p.  76).  The  lower  part  of  the 
sequence  is  again  the  source  of  the  raw  material,  but  around 
Leeds,  the  fireclay  below  the  Better  Bed  Coal  is  used  partly  for 
firebricks  and  sanitary  ware  on  the  southern  outskirts  of  the  city. 
Firebricks  are  also  made  from  the  fireclay  below  the  Halifax 
Hard  Coal,  near  Shipley. 

There  is  abundance  of  raw  material. 

Taking  the  Silkstoue  Coal  as  the  summit  of  the  Lower  Coal 
Measures,  the  position  of  the  Better  Bed  Coal  and  of  the  general 
sequence   below  it  is  given  in   the  following  table:  — 

Silhitone  (Blocking  or  Barcelona)  Coal. 

Measures 

Better  Bed  Coal  

FlEECLAY 

Measures 

Elland  Flagstones        

Measures 

80  Yards  Band  Coal'  (Upper  Band  Coal) 

80  Yards  Band  Rock 

iVTftfli  m  1  T*f*  ^ 

48  Yards  Band  Coal'  (Hard  Bed  Band  Coal)         

Fireclay  (not  v.orkecl) 

Measures  (with  48  Yards  Rock  or  Galliard)  

40  or  36  Yards  Band  Coal' 

Fireclay 

40  or  36  Yards  Band  Rock  (Galliard)         

Measures  

Halifax  Hard  Bed  Coal  (Ganister  Coal)       

Fireclay 

Measures  

Middle  Band  or  Clay  Coal     

Measures  Mitl\  ^liddle  Band  Rock 

Halifax  Soft  Bed  Coal  

Measures 

Coal  with  underclay  5  ft.  Rough  Rock 

1  So  named  from  a  supposed  average  distance  above  the  Halifax  Hard  Bed  CoaL 


Ft.  In. 

360  to  4.30 

0 

2 

0 

10  to  80 

0 

130  to  210 

0 

50  to  120 

0 

0  to 

6 

0  to  20 

0 

80  to  120 

0 

0  to  1 

2 

...       35 

0 

7  in.  to  1 

8 

0  to  15 

0 

90  to  100 

0 

3  in.  to  2 

0 

...       30 

0 

6  in.  to 

20 

35  to  60 

0 

1 

6 

...       SO 

0 

0  to  0 

6 
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Fig.   5.      Maj)  of  the  Loircr  Coal  Meaurcs  in    tlie   Uuddcrsjii^Jd 
cnid  H(difa.v  d\istrirf. 
Mints  and  QrAnniEs  iNmcATED  ky  Ni;mkers  on  the  ATap. 
1.  Fiold  House;  2,  Newlmll  (Luty) ;  3,  Colder;  4,  Hiddal  ;  5,  Cinder  Hill  ; 
6,  Beacon    Hill;    7,  Dutch  Barn;    8,  Horley  Green  ;    9,   Mytho'me; 
10   Hc/\vcar,s.     Erratum. — For  Orenden  read  Ovenden. 


HUDDERSFIELD,  HALIFAX  AND  LEEDS  DISTRICT.  I  < 

The  fireclays  mostly  in  use  are  those  below  the  Halifax  Haj'd 
]ied  Coal,  40  or  36  Yards  Band  Coal  and  48  Yards  Band  CoaJ, 
the  two  last  being"  extensively  mined  around  Halifax.  Siliceous 
rocks  are  furnished  by  the  40  or  36  Yards  Band  Rork,  and  to  a 
less  extent  by  the  Ganister  below  the  Halifax  Hard  Bed  Coal. 
With  the  Better  Bed  Fireclay  the  36  Yard  Rock  of  Meanwood 
is  used. 

The  manufacture  of  fireclay  goods  is  conducted  on  an  exten- 
sive scale  around  Leeds  and  Halifax,  including  all  kinds  of 
refractory  bricks,  blocks,  coke-oven  bricks,  gas-retorts,  acid- 
resisting  goods,  sanitary   and   glazed   ware. 

There  is  abundance  of  raw  materials  and  most  of  the  mines 
are  conveniently  situated  near  railways. 

The  Leeds  Fireclay  Company,  Ltd. 
Wortley,  Leeds. 
Branches . 

Joseph  Cliff   &  Sons.  "\V.   Ingham  &  Sons. 

Burmantofts  Co.  Wortley  Fireclay  Co. 

Edward  Brooke  &  Sons.  Joseph  Brooke  &  Sons. 

Oates   &  Green,  Ltd. 

The  Leeds  Fireclay  Company  is  the  largest  concern  of  its 
kind  in  Great  Britain ;  it  operates  the  following  mines  and 
quarries  :  — 
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Joseph  Morton  &  Co. 

Siddal.  Halitax. 
Cinder  Hill  Fire  Clay  Mine. 

Works  aiul  Mine :  Siddal,  Halifax.  There  are  also  Brick 
Works  at   Siddal,  Mytholme,   Howcans   (Holmfield). 

Maps:  One-iucli  Xew  Ser.  Ordnance  77,  Old  Ser.  Geological 
88  N.E.;  six-inch   Yorkshire  231. 

Latitude  53°  42'   35".     Longitude   1°   50'   30''. 

Geological  formation :  Lower  Coal  Measures. 
-The  fireclays  made  use  of  are  those  below  the  Halifax  Hard 
Bed  Coal  and  the  36  Yards  Band  Coal,  which  are  mined  along 
their  outcrop.  Very  little  use  is  made  of  the  ganister  below 
tbe  Halifax  Hard  Coal,  and  it  is  left  as  a  roof  to  the  underlying 
clay   in   those  places  where  the  coal   has  been  worked. 

Re^'^erves :  Abundant. 

The   AVrose   Hill   Fireclay   Co.,    Ltd. 

Carr  Lane,  Shipley,  Yorks. 

Situation :  At  Wrose  Hill. 

Maps :  One-inch  New  Ser.  Ordnance  69,  Old  Ser.  Geological 
92  S.E.;  six-inch  Yorkshire  201  S.E. 

Latitude  53°  49'  55".     Longitude  1°  45'  20". 

Geological  formation  :   Lower  Coal  Measures. 

The  Halifax  Hard  Bed  Clay,  here  5  ft.  6  in.  thick,  is  mined 
at  Wrose  Hill.  The  reserves  are  about  20  acres.  Firebricks 
and  blocks  for   steel  works   are  made. 

D.   Sharratt  &,  Sons,   Ltd. 

Storth  Firebrick  and  Sanitary  Pipe  Works,  EUand. 

Mines  and  Quarries :  Storth  No.  1  and  No.  2  :ind  Ainley 
Grano-e,  about  1  mile  S.E.  of  Elland. 

Maps:  One-inch  New  Ser.  Ordnance  77,  Old  Ser.  Geological 
88    iS.E.;   six-inch   Y'orkshire   246   N.W. 

Latitude  53°  40'  35".     Longitude  P  49'  15". 

Geological  formation  :  Lower  Coal  Measures. 

The  clays  worked  are  the  Halifax  Hard  Bed  or  '  White  Clay,' 
average  thickness  5  ft.  6  in.,  and  the  36  Y^ard  Band  or  '  Blue 
Clay,'  average  thickness  7  ft.  Both  clays  are  employed  in 
makiner  firebricks.     The  reserves  of  clav  are  lare^e. 

Farxley  Irox  Co.,  Ltd. 
Farnley,  Leeds. 
Mine:  White's  Mine,  Farnley. 

Maps:  One-inch  New  Ser.  Ordnance  77,  Old  Ser,  Geological 
88  N.E.;   six-inch  Yorkshire  217  N.E. 

Latitude  53°  46'  55".     Longitude  1°  36'  45". 
Geological  formation  :  Lower  Coal  Measures. 
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Tlie  fireclay  used  is  the  seat  earth  of  the  Better  Bed  Coal, 
here  a  little  over  2  ft.  thick;  hard  and  soft  portions  of  the  bed 
are  selected  for  different  purposes.  Firebricks  and  furnace 
blocks  are  made  but  the  principal  manufactures  are  sanitary, 
salt-glazed  and  enamelled  bricks,  for  which  special  mixtiires 
are  made. 

S.    Wilkinson  &   Sox. 

EUaiid,  Halifax. 
Blacldey  tit   and    Woodman    Mine. 

Situation:  About  one  mile  south  of  EUand. 

Maps :  Une-inch  New  Ser.  Ordnance  77,  Old  Ser.  Geological 
88  N.E.;  six-inch  Yorkshire  24G  N.AV. 

Geological  formation :  Lower  Coal  Measures. 

The  beds  worked  are  the  36  Yards  Band  Coal  and  Claj-,  the 
Halifax  Ilard  Bed  Coal  and  Clay,  and  the  Soft  Bed  Coal.  The 
36  Yards  Band  fireclay  is  6  ft.  thick;  the  Hard  Bed  fireclay  is 
4  ft.  6  in.  thick.  The  reserves  are  ample.  Firebricks,  coke- 
oven   bricks,   etc.,   are  made. 

Ingleton  Coalfield. 

lu  this  area  no  fireclays  are  worked  for  firebrick.  At  the 
only  coal-pit  in  operation,  that  of  the  New  Ingleton  Colliery,  a 
21  ft,  bed  of  white  fireclay  of  unknown  quality,  but  with  balls 
of  ironstone,  occurs  at  a  depth  of  170  yards  (base  of  clay)  in 
No.  2  downcast  shaft.  None  of  the  other  clays  appear  to  be  of 
value. 

Years  ago,  a  fireclay — presumably  a  pot-clay —  used  to  be 
worked  at  one  of  the  old  pits  of  the  Ingleton  Colliery  Co. 

The  Four  Foot,  or  Main  Coal,  is  underlain  by  a  2  ft.  bed  of 
fireclay  at  the  Old  Newfield  Pit,  a  little  south  of  the  New 
Ingleton  Colliery,  but  it  is  of  little  value.  The  '  Segar  '  clays 
mentioned  in  the  section  sunk  through  in  the  Newfield  Pits 
('  The  Geology  of  the  Country  around  Ingleborough,"  Ex])laiiatio![ 
of  Quarter  Sheet,  Old  Ser.  97  S.W.,  New  Ser.,  Sheet  50,  1890, 
p.  81)  are  probably  pot-clays. 

At  a  lower  horizon  a  4  ft.  bed  of  pale  grev  to  brownish  pot 
clay,  associated  with  a  2  in.  to  4  in.  coal,  plotted  on  the  one- 
inch  Geological  map.  Old  Ser.  91  N.W.,  is  worked  at  potteries 
{e.g.,  W  m.  Bateson  &  Sons,  and  T.  Coates)  situated  at  Burton- 
in-Lonsdale,  about  3  miles  W.S.W.  ot  lnglp;(.n  (Old  ^er.  9S 
S.E.,  New  Ser.  49),  where  the  coal  is  '  slack  '  and  the  clay 
varies  from  3  ft.  6  in.  to  5  ft.  in  thickness. 

This  clay  is  unsuitable  for  firebrick,  being  too  close  in  tex- 
ture, and  containing  'bullets'  of  stone  and  ironstone;  nor  will 
it  do  for  saggars.  It  is  chiefly  made  up  into  stone  jars  with 
stoppers,    and    flowerpots. 

At  a  lower  level  a  clav  cropping  nut  on  ground  adjoining 
Clifford  Hall,  a  little  S.'W.  of  Burton  Hall,  might  make  a 
second-class  firebrick.  It  is  a  pale  grev  tn  brownish  clav  with 
few  or  no  plant  remains  and  occasional   '  bullets.' 
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YORKSHIRE. 


Yorkshire. 

List  of  Mines  vjorhing  or  having  worked  Firedny. 


Nasie  of  Mine. 

Jdnley  Green  (? Grange) 
Ambler  Thorn  ... 

Ashfield 

Ashgrove 
Band  Bed  Drift 
Bank  Royd 
Beacon  ... 
Birks  Fireclay  ... 
Blackley 
Bracken  Moor  ... 
Bromley  Fireclay 
Brookside 
BulUiouse 
Calder    ... 
Caledonian 
Cardigan  &  Royds 

Cinder  Hill  and  Quarry 

Clough  

Crabtree  Hall 

Crawshaw  Clay 
Deepcar  Fireclay 
Ellen  Roj'd       .\. 
Fieldhouse,  New  Place 

Gildersome       

Great  IMiers  and  Siddal 
Greengates 

Green  Top         

Greystones 

Griffs 

Griffs  Top  Yard 

Holmfield 

Horley  Green 

Ingleton  (Grove) 

Intake   ... 

Langhouse 

Little  Matlock 

Low  Close 

Middleton  Broom  No.  1 

Mill  Hill  

New  Hall  

Newmarket  Spencer  ... 
Newmarket  Swithens ... 
New  Mji:holme 

Platts 

Pot  Clay  

Pot  House        

Ravels 

Royd  Edge       

St.  Helens         

Shibden  Hall 

Shipley 

Silica      

Sled  brook  

Stocksbridge  No.  1 


Situation. 

Elland      

Halifax    ... 
Farnley   ... 
Southowram 
Hazlehead 
Den  by  Dale 

Halifax 

Thornton 

Elland      

Deepcar  ... 
Den  by  Dale 
Stannington 
Penistone 

Elland      

Worrall 

Gelderd  Road, 

Leeds 
Halifax    ... 

Deepcar  ... 
Halifax  ... 
Ughill,  Bradfield 
Deepcar  ... 
Halifax  ... 
Huddersfield 
Gildersome 

Halifax 

Bradford 
Pudsev    ... 

Sheffield 

Stannington 
Stannington 
Halifax    ... 
Halifax    ... 
Ligleton  ... 
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Storrs 


Worrall 

Stannmgton 

Holbeck 

Leed  s 
Burton-in-Lonsdale 

Elland      

Roth  well 
Rothwell 
Hipperholme 
Ughill.  Bradfield 
Deepcar  ... 
StT'cksbridge 
Leeds 
Meltham 
Kirk  burton 
Southowram 
Shipley    ... 
Oughtibridgc 
Hazlchead 
Stocksbridge, 
Halifax. 

Storrs.  Sheffield 


Beds  Worked. 
Halifax  Hard  and  36  Yard  Ban.l. 
Halifax  Hard. 
Better  Bed. 

Halifax  Hard. 
Whinmoor. 
36  Yard  Band. 

36  Yard  Band  and  Halifax  Hard. 

Whinmoor. 

Halifax  Hard. 

(Standing). 
Better  Bed. 

36  Yards  Band  and  Halifax  Hard 

Bed. 
Halifax  Hard  Bed. 


H"  lifax  Hard  Bed  Band . 

36  Yard  Band. 

Halifax  Hard. 

Upper  and  Lower  Brown  Metal. 

Halifax  Hard  Bed. 

Halifax  Hard. 

Better  Bed. 

Halifax  Soft  Bed. 

Pot  Clay  (Brick  Clay) 

36  Yards  Band. 

(Standing). 

Yard     Seam     (Abandoned     Oct , 

1914). 
Pot  Clay. 
Standing. 
HaUfax  Hard. 
Better  Bed. 

f  row  Coal.  Black  Bed.  Better  Bed. 
Abandoned. 

Haigh  Moor  Seam. 
Haigh  Moor. 
36  Yards  Band. 
Pot  Clay. 
(Standing). 
Halifax  Hard. 
Better  Bed. 

Black  Bed. 
36  Yards  Band. 
Halifax  Hard  Bed. 
Halifax  Hard. 
Halifax  Hard. 
HaUfax  Soft. 

Halifax  Hard,  Ganister. 
Pot  Clay. 


YORKSHIRE    MINES. 
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Name  of  Mine. 
Storrs  Bridge   ... 

Storth    

Stubbin 
Sunny  Vale 
Victoria ... 
Wadsley  Common 
Wadsley  Park  ... 
Waterclough     ... 

Whamcliffe 

Wheatshire 

White's 

Wood  end  Xo.  1 

Woodman 

WroseHill 


Situation. 
I/)xley     . . . 
p:iland     ... 
Worrall    . . . 
Southowram 
Elland 
Wadsley,  Sheffield 

Sheffield 

SouthoNvram, 

Halifax. 
Deepcar  ... 
Brad  field... 
Famley   ... 
Stannington 
Elland 
Shipley    . . . 


Beds  Worked. 
Pot  Clay. 

Halifax  Hard  Bed. 
Halifax  Hard. 
:i6  Yards  liand, 
Halifax  Hard. 
Halifax  Hard. 
Halifax  Hard. 
Halifax  Hard,   Halifax   Soft,   36 

Yards  Band. 
Halifax  Hard. 

Black  Bed,  Better  Bed. 
Halifax  Hard. 

:}6  Yard  Band  and  Halifax  Hard. 
Halifax  Hard  Bed. 


84 


CHAPTER   YIII. 

DEEBYSHIEE,    LEICESTERSHIRE    AND 
WARWICKSHIRE. 

EAST    DEIIBYSHIIIE. 

Yeiy  little  refractory  firebrick  is  raade  in  East  Derbyshire. 
Soine  firebrick  is  made  from  the  fireclay  underlying  the  Deep 
Hard  Coal,  and  probably  from  one  or  two  other  fireclays  in  the 
Middle  Coal  Measures;  but  none  of  these  bricks  are  used  for 
blast-furnaces  or  for  any  purposes  for  which  a  highly  refractory 
material  is  required. 

Nor  are  local  fireclays  in  general  use  for  other  refractory 
purposes  connected  with  the  production  of  iron  and  steel.  But 
the  underclay  of  the  Deep  Hard  Coal  is  used  in  at  least  one 
instance  for  '  hotting  '  blast-furnaces  and  for  setting  firebrick. 

The  term  Derbyshire  Clay  is  applied  in  Yorkshire  to  refractory 
clay  obtained  from  the  South  Derbyshire  and  Leicestershire 
Coalfield,  mainly  wdthin  Derbyshire,  but  also  in  the  adjacent 
part  of  Leicestershire.  This  clav  is  described  in  a  separate 
section,  and  belongs  to  a  group  of  fireclays  at  the  top  of  the 
Middle  Coal  Measures.  It  is  significant  that  a  similar  group 
containing  fireclays  occurs  at  the  top  of  the  Middle  Coal  Measures 
in  North  Staffordshire  (Blackband  Group,  with  associated  car- 
bonaceous ironstones,  there  included  with  the  Upper  Coal 
Measures  in  the  Geol.  Surv.  Mem.)  and  in  Flintshire  (Buckley 
Fireclay  Group) ;  and  further,  that  beds  of  like  nature  are  found 
in  the  same  stratigraphical  position  in  East  Derbyshire,  east  of 
the  Erewash  Yalley  and  of  the  Portland  Pits.  In  East  Derby- 
shire, however,  these  clays  are  not  worked  and  their  value  as 
refractories  appears  not  to  have  been  tested. 

Messrs.  J.   Oakes  &  Co. 

Pyebridge. 
Biddings  IronworJiS,  Brickirorks  and  Colliery. 

Situation:  At  Riddings,  near  Pyebridge  Station. 
Maps:  One-inch  New  Ser.  Ordnance  and  Geological  125;  six- 
inch  Derbvshire  40  N.E. 

Latitude  53°  4'  5".     Longitude  1°  20'  50". 
Geological  formation  :  Middle  Coal  Measures. 
The  fireclay  used  is  the  underclay  of  the  Deep  Hard  Coal.     In 
section  it  is  as  follows  :  — 

Ft. 

Deep  Hard  Coal  

Fireclay,  without  iron  balls  ...         ...         ...         ...         ...       2 

,,       more  or  less  shaly,  with  iron  balls  2 

Reserves  are  evidently  abundant. 
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Mode  of  working:  The  fireclay  is  mined  wiih  the  overlying- 
coal  at  the  Company's  collieries. 

TreatnierU :  The  whole  thickness  of  this  fireclay  is  used  after 
taking  out  the  iron  balls.  The  clay  is  left  io  weather  for  u  year 
or  more  in  a  heap  containing  some  5,000  tons.  The  whole  supply 
is  obtained  from  the  Company's  coal-pits. 

A  siliceous  firebrick  is  made  from  Hiis  fireclay  with  addition 
of  some  silica-rock  and  sand.  The  firebrick  is  supplied  for  coke- 
ovens,  boiler-settings  and  cement-kilns,  but  has  not  yet  been 
tried  for  furnaces.  It  is  used  also  by  Messrs.  Cakes  for  their 
brick-  and  pipe-kilns. 

The  bricks  are  regarded  as  suitable  for  any  purpose  that  does 
not  require  a  heat  above  1250°  C,  and  are  said  to  stand  chemical 
action  well.  They  are  said  not  to  expand  at  all,  but  to  contra-jt 
slightly  above  1100°  ('.  Messrs.  Oakes  use  the  fireclay  for 
"  hotting  "  their  blast-furnaces. 

TriE  Claycross  Co.,  Ltd. 
Claycross. 

Situation  :  Xorth  of  Clay  Cross  and  south  of  Clay  Cross  Station 
— near  the  railway. 

Maps:  One-inch  Xew  Ser.  Ordnance  and  Geological  112;  '^ix- 
inch  Derbyshire  30. 

Latitude  53°  10'  44".     Longitude  1°  23'  30". 

Geological  formation :  Middle  Coal  Measures. 

From  the  clay  worked  near  to  Clay  Cross  Station  the  firm  make 
only  common  bricks,  but  they  also  use  there  a  fireclay  from  their 
colliery  at  Clay  Cross,  and  from  this  fireclay  they  make  firebrick 
for  boiler  settings  and  domestic  firebacks.  These  bricks  are 
evidently  only  low-temperature  bricks. 

Reserves:   The  reserves  of  fireclay  are  presumably  large. 

South  Derbyshire  and  Borders  of  Leicestershire. 

An  important  group  of  fireclays  worked  on  the  west  side  rjf 
the  South  Derbyshire  and  Leicestershire  Coalfield,  occurs  in 
the  highest  stratii  of  that  Coalfield  at  a  distance  of  300  or  350  ft. 
below  the  top  of  the  ascertained  sequence  of  Coal  Measures. 
These  highest  beds,  assigned  to  the  Middle  Coal  Measures,  appear 
to  be  present  only  in  the  neighbourhood  of  Swadlincote,  Church 
Gresley,  Woodville  and  Moira,  where  they  have  been  preserved 
in  a  shallow  irregular  and  faulted  synclinal  basin,  their  area 
being  defined  approximately  by  the  outcrop  of  the  Ell  Coal. 
The  tract  in  which  the  refractory  clay  is  worked  lies  mainlv 
within  Derbyshire,  but  partly  in  Leicestershire.  [See  sketch  map 
Fig.  6.)        "^  -  ■ 

The  fireclay  group  consists  of  several  beds  of  fireclay  found  in 
association  with  and  chiefly  above  the  assemblage  of  minor  coal- 
seams  that  come  in  far  above  the  principal  scams  of  the  coalfield. 
Several  of  these  fireclays  are  worked  extensively  for  making 
sanitary-ware,  etc. ;  but  only  one  seam  is  in  general  use  a>  a 
refractory   clay   for   the   production    of   high-class   firebrick   and 
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steel  crucibles.  This  seam,  the  '  Fireclay  Seam '  or  '  Main 
Fireclay,'  known  as  '  Derby  Clay,'  and  worked  by  five  companies 
in  the  neighbourhood,  provides  a  very  large  output  of  firebrick, 
besides  being  one  of  the  few  sources  of  crucible-clay  in  tlio 
countrv. 


IcoAL  KicAsunes 

JLOGAL  SANOSTONC. 


FAULTS    UNDEnOROUNb.  \^  DIP  AT  SURFACE 

AT  SURFACt  ^DIP  UmUtCROUNO. 

,  OUTCnOP  OF  £LL  COAL. 


[l^  GENERAL  DIP. 
^  CLAY-HOLES. 


O  CLAY-SHAFTS, 
I.  WOODWARD'S. 
Z.  ENSORS 


Fig. 


6.     Ma'p  of  the  Leicestershire — Derbyshire  Clay  area. 


Certain  beds  can  be  recognised  throughout  the  area  in  which 
the  fireclay  is  worked.  The  Ell  Coal  is  generally  succeeded  at 
a  distance  of  a  few  feet  by  a  seam  known  locally  as  the  '  Fireclay  ' 
or  '  Rider  '  Coal — the  principal  Rider  Coal  of  this  coalfield  is  at 
a  much  lower  horizon.  Above  the  Ell  Coal  and  the  local  Rider, 
where  present,  a  small  but  variable  thicknesis  of  beds,  for  the 
most  part  shaly  and  of  no  economic  value,  is  succeeded  by  a  fire- 
clay known  throughout  as  the  '  Bottle  Clay  ' ;  and  this  in  turn 
by  the  Main  Fireclay,  usually  separated  from  the  Bottle  Clay 
by  a  thin  coal.  The  Main  Fireclay  is  overlain  by  n  few  feet  .-f 
"  marl  "  and  "  clunch  "  which  may  be  surmounted  by  anotlier 
thin  coal. 

The  marl  and  clunch  above  the  Main  Fireclay  and  the  Bottle 
Clay  below  it  are  worked  for  making  sanitary-ware,  etc.,  as  is 
.sometimes  a  clay  between  the  Rider  and  Ell  Coals.  Two  other 
coal-seams  may  be  present  close  below  the  Ell  Coal,  and  beneath 
these  another  clunch  is  worked  locallv. 
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The  Main  Fireclay,  ii  tougli  saponaceous  clay,  without  appear- 
ance of  stratification,  is -of  a  grey  colour,  the  uppor  part  being 
generally  lighter  tlian  the  rest,  and  its  more  saponaceous 
character  distinguishes  it.  from  neighbouring  clays.  It  main- 
tains its  general  characteristics  througliout  the  neighbourhood  of 
Swadlincote,  Church  Gresle}-,  and  "VVoodville,  but  varies  in 
tliickness  between  limits  of  3  ft.  6  in.  and  12  ft.,  with  a  usual 
thickness  of  5-8  ft.  It  is  mined  at  depths  ranging  from  50  ft. 
to  330  ft.,  and  is  also  worked  to  a  less  extent  by  opencast.  It  is 
said  to  be  in  better  condition  when  mined,  thougli  the  clay 
worked  by  opencast  under  a  cover  of  30  ft.  or  40  ft.  may  be 
practically  as  good  as  that  mined  at  shallow  depths. 

The  higher  measures  containing  the  Main  Fireclay  and 
associated  clays  are  believed  to  extend  southward  over  the  whole 
of  the  Moira  district  nearly  as  far  as  Donisthorpe^  (one-inch 
map  155  JN^.S.),  with  a  tliickness  of  about  350  ft.  or  more  at 
Moira",  so  that  the  maximum  depth  of  the  Main  Fireclay  is 
approximately  determined. 

This  clay  has  been  worked  very  extensively  at  its  outcrop  in 
the  northern  part  of  the  area,  and  is  mined  southward  beyond 
Littleworth  (see  sketch  map).  But  no  evidence  was  obtained  as 
to  whether  it  maintains  its  chai^acter  throughout  the  southern 
jiait  of  the  area  in  the  neighbourhood  of  Moira. 

It  seems  that  in  the  northern  and  central  parts  of  the  basin 
a  large  amount  of  the  refractory  clay  remains  unworked,  at 
depths  readily  accessible  to  mining  operations ;  and  that  thesp 
operations  can  be  extended  much  further  southward  if  the  Main 
Fireclay   retains  its   quality  and   thickness   in  that   direction. 

The  firebrick  of  this  district  is  suoplied  extensively  as  a 
furnace-brick  for  steel-,  iron-  and  copper-works,  particularly  to 
the  large  armament  firms  and  also  to  Government.  Sheffield 
appears  to  be  its  principal  market,  but  it  is  sent  also  to  Leeds, 
Manchester,  Xewcastle,  Glasgow,  Birmingham,  Llanelly  and 
London.  Some  is  made  to  the  order  of  allied  governments  for 
the  manufacture  of  explosives. 

Sheffield  is  the  chief  market  for  the  crucible-clay,  some  of 
which  is  sent  also  to  Manchester. 

The  district  has  good  railway  communication.  The  loopline, 
knirwn  as  tlic  Swadlincote  Branch  of  the  Leicester  and  Burton 
Line  (M.li.)  encircles  the  northern  and  central  area,  in  which 
the  clay  is  now  worked,  and  was  evidentlv  desiiiiied  as  a  niinernl 
railway  to  serve  the  coal-  and  clay-mining  district.  From  it 
numerous  small  mineral  lines  branch  to  the  several  clay-works 
and  collieries. 

The  Leicester  and  Burton  Line  and  tlie  Ashby  and  Nuneaton 
Joint  Railway  (M.R.  and  L.  and  X.W.R.)  both  serve  'he 
southern  part  of  the  area. 


^  C.  Fox-Strangwaya,  Geology  of   the  Leicestershire  and    South   Derbyshire 
Coalfield  {Mem.  Geol.  Surv.).  1907,  p.  52. 
-  Op.  cit.,  p.  53. 
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Thomas  Wragg  &  Soiss,  Ltd.   • 

Swadlincote. 

Situation:  Swadlincote,  near,  and  on  the  south,  side  of  the 
church.     The  opencast  workings  and  mines  are  close  to  the  works. 

Maps :  One-inch  New  Ser.  Ordnance  and  Geological  141 ;  six- 
inch  Derbyshire  60  N.E. 

Latitude  52°  46'  25".     Longitude  1=^  32'  50"  (Clayhole). 

Geological  formation :  Middle  Coal  Measures  (highest  beds). 

The  same  seam  of  fireclay  is  worked  for  refractory  material  as 
at  the  other  firebrick-works  in  the  neighbourhood,  the  general 
sequence   of  Messrs.   Wragg' s  measures   being 


Clunch  

Marl     

Fireclay  (Main  Seam) 

Coal 

"  Bottle  clay  " 

"  Rattle  Jack  "  (shale) 

Hard  clunch  

Binds     ... 

Eider  Coal         ... 

Clay  ("  Deep  1'ireclay 

Ell  Coal 

Dirt        

Coal  '] 

Clay     ). 

Coal    J 

Clunch  


more  than 


Ft. 

2 

4 

6-8 

1 

0 

3 

12 

4 
3-4 

4 

3 


15 


This  section  as  given  by  Mr.  Robert  Wragg  differs  in  detiil 
from  that  recorded  in  the  Survey  Memoir^,  noticeably  in  the 
omission  of  two  little  coal-seams  below  the  "  Bottle-clay." 

The  Main  Seam  of  fireclay  is  uniform  in  character  througho.it 
its  thickness,  except  that  the  upper  part  is  somewhat  lighter  in 
colour. 

Messrs.  AVragg  work  by  opencast,  besides  the  Main  Fireclay, 
the  two-foot  clunch  and  the  four-foot  marl  above  that  fiieclay. 
The  Bottle  clay  (so  called  because  it  once  was,  and  perhaps  still 
is  used  in  the  district  for  the  manufacture  of  stoneware  bottles) 
and  apparentl}^  also  the  15-foot  clunch  below  the  group  of  coals 
are  employed  for  making  sanitary  pipes. 

A  considerable  number  of  years  ago  Messrs.  Wragg  acquired 
also  the  neighbouring  works  known  as  Woodward's,  which  adjoin 
their  own  on  the  south  and  were  opened  in  1790. 

Reserves  of  Main  Seam. :  Available  for  a  fair  number  of  years. 

Mode  of  working :  The  Main  Seam  is  chiefly  mined  by  adits, 
and  is  regarded  as  of  better  quality  when  mined ;  but  it  is  also 
worked  by  opencast,  under  cover  amounting  to  a  maximum  of 
45  ft.,  and  consisting  chiefly  of  shale,  with  a  thin  coal-smut  at 
the  top  and  a  band  of  sandstone  a  little  lower.  In  the  mines 
the  cover  averages  from  50  to  TO  ft. 

The  method  of  mining  the  '"'  Main  Seam  "  is  to  drive  adits  in 
the  lower   parts   of  its  tliickness   and   to    extract   th^t  part  first. 


1  Geology  of  the  Leicestershire  and  South  Derbyshire  Coalfield  {Mem.  Geol. 
Surv.),  1907,  p.  260. 
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The  mine  is  then  left  for  one  or  two  yeurs,  so  that  the  weak  roof 
of  fireclay  may  come  down  and  completely  fill  up  the  adits  and 
galleries.  Afterwards  the  same  adits  and  galleries  are  re-opened 
and  the  upper  part  of  the  seam  is  got  out.  # 

Treatment :  Yov  crucible-clay  the  "Main  Seam"  fireclay  is 
ground  fine  and  put  up  in  bags  dry. 

For  ''best  firebrick  "  the  same  fireclay  i.>  ground  coarser  with 
the  addition  of  about  10  per  cent,  either  of  ganister-sa'id  fronv 
Messrs.  Wragg's  sandpit  at  Parsley  Hay  (High  Peak) — the  sand 
itself  being  ground  to  crush  the  few  quartzite  pebbles  in  it — or  of 
burnt  and  crushed  firebrick.  The  choice  between  these  two 
accessory  materials  seems  to  depend  upon  requirements.  The 
fireclay,  ground  diy,  is  tlien  "  pugged."  Firebricks  are  made 
by  hand. 

The  Doningtox  Sanitary  Pipe  &  Firebrick  Co.,  Ltd. 

Moira,  Leicestershire 

and 

Church  Gresley,  Derbyshire. 

Situation:  Firebrick  works,  east  of  Church  Gresley,  and  nearly 
a  mile  south  by  west  from  Swadlincote  Church. 

Maps:  One-inch  New  Ser.  Ordnance  and  Greoiogical  141;  six- 
inch  Uc/byshire  GU  N.E. 

Latitude  52°  45'  35".  liongitude  1°  33'  0".  Two  shafts  close 
together. 

Geulogical  formation  :   Middle  Coal  Measures   (higliest   bedsj. 

The  Main  Fireclay  is  the  principal  material  used  as  a  refrac- 
tory. 

The  Main  Fireclay  varies  in  thickness  here  from  3  ft.  to  6  ft. 
6  in.  It  is  said  to  be  "  fattest  "  or  most  saponaceous  where 
thickest,  and  to  deteriorate  somewhat  into  a  "leaner"  and  more 
sandy  clay  M'here  tliinnest. 

Reserves  are  fairly  large. 

Mode  of  working  :  It  is  all  mined  by  shaft  at  a  depth  of  about 
90  ft.,  the  cover  consisting  chiefly  of  shales. 

Treatment :  For  some  special  ]>urposes  the  fireclay  is  allowed 
to  weather,  but  for  making  firebrick  and  for  crucible-clay  it  is 
used  unweathered.  Wlien  more  clay  is  raised  than  is  required 
at  tlie  time  it  is  stacked  at  the  pit. 

ExsoR  &  Co.,  Ltd. 

Pool  Works,  Woodville,  neir  Burton-on-Trent. 

Situation:  AVest  of  AVoodville,  about  two-thirds  of  a  mile 
S  S.E.  of  Swadlincote  Church. 

Maps:  One-inch  Xew  Ser.  Oi'dnance  and  Geological  141;  six- 
inch  Derbyshire  60  N.E. 

Latitude  52°  45'  45".     Longitude  1°  33'  0".      c  Two  clay  shafts 
Latitude  52°  45' 40".     Longitude  1°  32'  5a".     1    '""'JoVtr^'^ 
Geological  formation  :  Middle  Coal  Measures  (highest  beds). 
The  dip  in  Messrs.  Ensor's  mines  is  due  south  at  a  small  angle, 
and    a     fault     intervenes    between     their    ground    and     Messrs. 
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KuoAvles's.  Tlie  Main  Fireclay  is  the  only  clay  used  for  refrac- 
tory pTu-poses.  At  Messrs,  Ensor's  opencast  and  mines  the 
general  sequence  of  measures  associated  with  the  Main  Fireclay 
is  as  follows  :  — 

Ft.  In. 

Yellow  clay  and  soil        ...  ...  ...         ...  ...         50 

Blue  bind  ... 

Marl  

Light  clay... 

Stone  measures    ... 

Bind  and  ironstone 

C'ank-stone 

Blue  bind  ... 

Coal 

Marl  

Fireclay  (Mai  v  Seam) 

Coal 

Bottle  clay 

Dark  clunch 

Blue  clunch 

The  Main  Fireclay  ("  Derby  Clay  ")  is  grey  in  colour,  fine- 
grained and  saponaceous  in  texture,  and  uniform  in  character. 

Reserves  :  Reserves  of  Main  Fireclay  are  sufl&cient  for  many 
years  to  come. 

Mode  of  ivorking :  Messrs.  Ensor  mine  all  their  Main  Fireclay, 
under  thick  cover  by  adits  from  the  surface.  There  is  no  treat- 
ment of  the  raw  material  at  the  pit. 

The  associated  clays  used  for  pur^^oses  other  than  refractory  are 
worked  by  opencast  in  a  large  claypit,  in  which  the  Maiin  Fire- 
clay is  exposed.  Where  these  clays  are  worked  at  present  the 
cover  is  comparatively  thin  but  it  soon  becomes  too  thick  for 
opencast  working. 
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John  Knowles  &  Co.  (Wooden  Box),  Ltd. 
Wooden  Box,  Mount  Pleasant  Works,  near  Burton-on-Trent. 

Situation:  AVorks  and  Shafts: — Nearly  half-a-mile  S.W.  of 
Woodville. 

Ma/ps :  One-inch  New  Ser.  Ordnance  and  Geological  141 ;  six- 
inch    Derbyshire   60. 

Latitude  52°  45'  40", 

Geological  forinotion :   Middle  Coal   Measures   (highest  beds). 

The  Main  Fireclay,  which  alone  is  used  as  a  refractory  clay,  is 
mined  at  depths  ranging  generally  from  180  to  300  ft.  by  shafts 
situated  on  the  south  side  of  the  works,  the  deepest  shaft  des- 
cending to  332  ft.  Messrs.  Knowles  regard  the  fireclay  as  more 
valuable  when  mined  at  such  depths  than  when  got  comparatively 
near  the  surface.  The  thickness  of  the  fireclay  ranges  up  to  about 
7  ft.  in  the  shafts,  but  is  said  to  be  8  ft.  or  9  ft.  at  the  outcrop. 
The  clay  is  uniform  in  character. 

The  following  extract  from  the  section  of  one  of  Messrs. 
Knowles's  clay-shafts^   north  of  Littleworth   and  just  north  of 


1  C.  Fox-Strangways,  "  Geology  of   the  Leicestershire  and  South  Derbyshire 
Coalfield."     (Metn.  Geol.  Sicrv.),  1907,  p.  257. 
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tlie  raiilway,  illustrates  the  sequence  of  raea.sures  associated  with 
the   Main  Fireclay  iu   their  ground:  — 

Ft.  In. 

Coal 

Black  shale 

Marl  

[Main  Seam]  FIRECLAY  (very  good)     

Coal 

Bottle  clay 

Smut 

White  clay        

Smut 

Reserves  are  abundant.  Messrs.  Knowles  state  that  they  have 
enough  for  another  100  years. 

Ireatment:  Formerly  the  clay  was  trodden  by  foot.  For  fire- 
brick the  clay  is  ground  diy  with  addition  of  certain  proportions 
of  burnt  firetjrick  and  then  pugged.  All  bricks  are  handmade. 
Silica-sand  (from  the  Peak  district)  is  used  for  sanding  the  floors 
to  prevent  sticking. 

The  Albion  Clay  Co.,  Ltd. 
Woodville. 

Situation  :  Open-works  and  mine  half-a-mile  south  of  AVood- 
ville,  on  east  side  of  road  to  Moira. 

Maps :  One-inch  New  Ser.  Ordnance  and  Geological  141 ;  six- 
inch  Derbyshire  60  S.E. 

Latitude  52°  45'  40".     Longitude  1°  31'  55". 

Geological  formation:   Middle   Coal  Measures   (highest  beds). 

The  strata  in  the  neighbourhood  of  the  Company's  claypit  show 
no  definite  dip  in  any  direction ;  they  undulate  slightly  and 
exhibit  a  low  but  distinct  anticlinal  elevation  in  the  claypit,  iu 
which  the  general  sequence  is  :  — 

Clay  , 

Coal  smut  (impersistent) ...         . . .  / 

Clay  >         "  bearing  "  28  to  34    0 

Thin  sandstone  (impersistent)  ...  I 

Binds         ) 

Clunch       4     0 

Marl,  dark  grey 1     0 

Main  fieeclay,  containing  in  its  lower  part  bulUons 

of  marl  full  of  sphaerosiderite           7-12  0 

Bottle  clay,  pale,  average  thickness 4    0 

Chmch       4    0 

Coal           4 

Clunch       1     0 

Blue  bind 6    0 

Coal           2     0 

Clunch.  with  numerous  small  ironstone  nodules        ...  SO 

The  Main  Fireclay,  here  locally  of  exceptional  thickness,  main- 
tains its  general  unstratified  appearance  and  saponaceous 
character.  It  is  grey  iu  colour,  lighter  in  the  upper  jxirt,  and 
darker  in  the  lower.  It  contains  in  its  lower  part  a  local  and 
very  irregular  development  of  hard  iron-shot  marl  full  of  sphae- 
rosiderite grains  ("  ironato'^D "  or  "  stindstone  "  of  the  work- 
men).    This  forms  an  iux-  '-^istent  laver  of  bullions  of  flattish 
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oval  sliape,  and  iu  places  2  ft.  thick.  The  bullious  are  easily 
taken  out  whole  and  leave  the  fireclay  free  from  iron-shot  grains. 
Apart  from  the  bullions  and  the  difference  of  colour  between  the 
upper  and  lower  parts,  the  fireclay  is  regarded  as  uniform  in 
character.  The  whole  thickness  of  the  clay  is  used,  after  taking 
out  the  bullions. 

Only  the  Main  Fireclay  is  worked  as  a  refractory  material,  but 
associated  clays  (the  clunches  and  the  Bottle  clay)  are  used  for 
making  sanitary  ware,  etc. 

The  Main  Fireclay  is  ground  for  steel  crucibles  and  for  setting 
firebrick  in  gas-retorts. 

~  For  crucible-clay  the  Main  Fireclay  is  ground  fine  in  the  dry 
state  without  any  addition. 

For  firebrick  the  same  fireclay  is  ground  dry  with  addition  of 
about  25  per  cent,  of  burnt  firebrick.  The  Albion  Company  have 
not  tried  an  admixture  of  silica-sand. 

Reserve.'!  are  stated  to  be  abundant  and  sufficient  for  many 
years  to  come.  The  fireclay  is  believed  to  extend  eastward  of 
the  present  workings  under  an  available  area  of  some  thousands 
of  acres. 

Mode  of  worJcmg :  The  Main  Fireclay  and  all  the  clays  used 
are  both  worked  by  opencast  ("  quarry")  and  mined.  The  Main 
Fireclay,  if  not  the  other  clays,  appears  principally  to  be  mined, 
but  when  obtained  from  the  deepest  part  of  the  quarry,  under 
about  34  ft.  of  cover,  it  is  regarded  as  practically  equal  in  quality 
to  the  mined  clav. 


Warwickshire  Coalfield. 

George  Skey  &  Co.,  Ltd. 

Wilnecote  Works,  near  Tamworth. 

Sitiuition :   Close  to  Wilnecote  Station. 

Maps:  One-inch  New  Ser.  Ordnance  and  Geological  154;  six- 
inch  Warwickshire  5  N.E. 

Geological  formation :  Coal  Measures  (lowest  beds). 

Two  seams  of  clay  are  in  regular  use  at  Messrs.  Skey's  works, 
the  ''  White  Pottery  Clay  "  between  the  Seven  Foot  and  Bench 
Coals,  and  the  "  Fireclay  "  some  distance  below  the  Bench  Coal. 
For  some  purposes  the  shaly  clay  overlying  the  fireclay  is  also 
used.     These. clays  are  mined  by  shaft. 

The  general  sequence  of  the  clays  and  associated  measures  m 
tlie  Beauchamp  Shaft  of  Messrs.  Skey's  Wilnecote  Colliery  is:  — 

Ft.  In. 
Seven  foot  coal      ...         ...         ...         ...         ...         ...  — 

Measures  ...         ...         ...         ...         ...         ...         ...  18    0 

White  POTTERY  CLAY,  a  pale  grey  fireclay     .3-6    0 

Measures  ...         ...         ...         ...       somewhere  about  18    0 

Bench  Coal... 

Measures,  with  shaly  clay  at  base,  somewhere  abc;ut  120     0 

Fireclay,  dark  grey      ...         ? 

[See  Geol.  Surv.  Vert.  Sect,  of  Warwickshire  Coalfield,  Sheet  21,  Sect.  No.  2 
(Wilnecote  Colliery)  :  the  thickness  of  the  measures  below  the  bench  coal  is  here 
merely  estimated  from  depths  given  for  the  White  Pottery  Clay  (."JO  yaids)  and  the 
iireclay  (80  yards)  in  the  Eeruchrmp  sh?ft.] 
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The  Coal  Measures  of  the  district  exhibit,  according  to  Messrs. 
Skey's  statement,  an  anticlinal  structure  culminatinjr  m  the 
neighbourhood  of  the  Beauchamp  Shaft  and  bringing  u\)  the  clays 
they  work  comparatively  near  the  surface,  whereas  these  clays 
lie  at  a  prohibitive  depth  for  profitable  mining  in  other  parts 
of  the  coalfield. 

Messrs.  Skey  make  all  kinds  of  stoneware  for  chemical  work, 
but  no  firebrick.  Complete  vitiification  of  the  clay  mixtures  is 
obtained  at  temperatures  of  about  1300°  C. 

TuE   Haunchwood  BmcK  &  Tile   Co.,   Ltd. 
Stockingford,  Nuneaton. 
Grijf  No.  3  Quarry,  (Jhilvers  Coton,   Nuneaton. 
Situation:  About  a  mile  south-west  of  Nuneaton. 
Maps:  One-inch  Xew  Ser.  Ordnance  169;  Old  Ser.  Geological 
G3  S.AV.;  six-inch  Warwickshire  11  S.W. 

Latitude  52°  31'  30".     Longitude   1°  28'   35". 
Geological  formation :  Middle  Coal  Measures. 
The  section  of  the  strata  worked  is  as  follows 


Mixed  clay  below  the  Slate  Coal 

Fireclay,  very  good      ...         

Lady  Coal 

Fireclay,  good 

Coal    

Fireclay,  good 

[Seven-foot]  Coal 

Fireclay,  good  (for  firebricks)... 

Coal  

Fireclay 

Coal  

Fireclay,  good 

Bind  and  ironstone  balls 

Fireclay  bind 

Coal 

Dark  fireclay  (binds)       

Coal  

Fireclay,  dark  (weak,  takes  poor  glaze) 

Coal  

Fireclay,  dark  (weak,  for  pipes) 

Bench  Coal  

Fireclay,  light  (good,  firebricks) 

Coal  ["  Chip  "  Coal]        

Dark  bind  (not  proved  for  pipes) 

Stone         

IVIixed  bind  and  light  clay  

Coal  ■; 

IMixed  bind  

The  dip  is  about  18°  to  20°  towards  the  west. 

Products:  At  the  adjoining  works  the  clays  are  variously 
mixed,  and  made  into  firebricks  and  hollow  fireproof  blocks, 
quarrels,  sanitary  pipes,  etc.  The  bricks  are  used  for  ship 
boilers,  also  in  iron-furnaces  and  kiln-work,  etc. 

The  clays   are  described  as  bastard  fireclays. 

Two  other  pits  in  the  district  belonging  to  the  firm  are  the 
Haunchwood,  Stockingford,  and  Heath  End,  Chilvers  Coton.  both 
in  Upper  Coal  Measures. 

Viii..   xiv.  ^ 


Ft.  In. 

8  0 

2  6 

5  0 

1  0 
.30  0 

2  0 


4 

6 

12 

0 

4 

0 

4 

0 

20 

0 

3 

6 

6 

0 

9 

4 

6 

3 

0 

4 

6 

9 

8 

0 

1 

6 

10 

0 

3 

6 

8 

0 

94  derbyshire,  leicestershire  axd  warwickshire. 

Stanley  Bros.,  Ltd. 

Nuneaton. 
Midland  Brick  No.  4  Pit,  Stockingford. 
Situation:  About  a  mile  south-west  of  Nuneaton. 
Ma'ps :  One-incli  New  Ser,  Ordnance  169 ;  Old  Ser.  Geological 
63  S.W.     Six-incli  Warwickshire  10  S.E. 
Latitude  52°  31'  0".     Longitude  1°  29'  0". 
Geological  foriaation :  Middle  Coal  Measures. 
The  quarrj'-face  is  about  33  yards  deep,  and  the  section  seen 
is  as  follows  : —  ^ 

Ft. 

Coal  )  C 3 

Clay  No.  lA.      [  [Probably  the  7  ft.  Coal]  \ 3 

Coal  )  i 3 

Clay  No.  1,  containing  ironstone  lumps.     Rocky  and 

sandy     ...         ...         ...         ...         ...         ...         ...  15 

Coal  ...  ...  ...  ...  ...  ...  ...  4 

Clay  No.  2.     A  little  ironstone  only     ...         ...         ...  9 

Coal  3J 

Clay  No.  3.     At  north  end  considerably  stronger  than 
f.,t  south  end.     At  north  impregnated  witii  ironstone 
but  frep  at  south  end  ... — 

At  north  end  ...         ...  14 

At  south  end  ...         ...  5 

Coal  U 

Clay  No.  4.     Of  very  faulty  character,  i.e.,  rocky  and 

.sandy  in  places  ...         ...         ...         ...         ...       16-18 

Coal  [probably  Bench  Coal]       ...         ...       about...  4J 

Clay  No.  5.      Very  variable  quality  from  weak  to  rock.       12-15 
Rock  [probably  Cambrian,  Stockiiigford  Shales]. 

The  seams  of  coal  and  clay  vary  considerably  wdthin  the  limits 
of  the  quarry.  The  dip  varies  from  about  20°  to  32°  towards 
the  south-west. 

Reserves :  The  quarry  could  be  extended  towards  the  south- 
east. Towards  the  north-west  is  a  high  road,  and  on  the  east 
face   the   Cambrian    Stockingford    Shales    have    been  touched. 

Mode  of  working :  No.  4  pit  is  worked  in  three  benches.  This 
pit  has  been  worked  as  an  open  quarry  for  about  20  years.  Water 
at  the  bottom  causes  trouble.  A  brook  which  crossed  the  site  of 
the   quarry  has  been   diverted. 

Treat tnent :  The  clay  is  got  from  No.  4  pit  only,  and  the  best 
results  are  obtained  from  a  mixture  of  Clay  No.  3  with  some  of 
the  rocky  material  from  Clays  Nos.   1  and  5. 

The  ironstone  lum})s  picked  out  of  the  clav  are  kept  until  a 
wajTon  load  has  been  accumulated,  which  then  goes  to  be  smelted. 

Products :  The  clay  from  No.  4  pit  (called  a  bastard  fireclay^ 
is  Tised  for  glazed  bricks,  sinks,  malt-tiles,  and  firebricks.  The 
malt-tiles  go  to  breweries,  and  are  said  to  constitute  four-fifths  of 
the  British  output. 

No.  4  pit  is  the  only  one  in  the  Middle  Coal  Measures,  Nos.  t, 
2,  3  and  5  are  in  the  TTpner  Coal  ^Nteasures. 

No.  1  yard  produces  mainly  chimney  pots,  red  and  buff  terra- 
cott'^  and  floor  tiles.  No.  2  nit  produces  little  beyond  some  buff 
marl  for  buff  terra-cotta.  No.  2  yard  produces  sanitary  pipes 
and  hlue-roofinjr  tiles.  No.  3  yard  produces  floor  quarries  and 
'^ornmon  red  bricks,  from  the  red  marl.  No.  5  yard  makes  blue 
frond" 
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CHAPTER  IX. 

POCKET     DEPOSITS     IN     THE     PEAK     DISTRICT    OF 

DERBYSHIRE  AND  ADJOINING  PARTS  OF 

STAFFORDSHIRE,    AND    IN    NORTH 

WALES. 

DERBYSHIRE. 

On  the  liigli  ground  forming  the  southern  part  of  the  main 
outcrop  of  the  Carboniferous  Limestone  in  Derbyshire  are 
deposits  of  sand  and  ckiy  of  considerable  industrial  importance 
and  geological  interest.  These  deposits  are  found  in  pockets  in 
the  limestone  within  an  area  situated  south  of  Monjash  and 
Youlgreave,  east  of  Hartington,  west  of  Winster  and  limited  on 
the  south  by  the  common  boundary  of  the  limestone  and  shales. 

The  pockets  occur  without  any  obvious  arrangement,  their 
existence  can  be  proved  only  by  shallow  excavations  or  borin^^ ; 
most  of  them  are  found  at  elevations  between  900  and  1,100  ft., 
but  they  are  usually  situated  in  slight  depressions.  The  deposits 
vary  in  size,  from  small  single  pipes  to  large  irregular  i-nasses, 
with  an  area  of  100  to  200  square  yards,  and  an  unknown  depth. 
The  form  of  the  deposits  is  influenced  in  some  cases  by  the  pre- 
valent direction  of  jointing  in  the  limestone;  occasionally  they 
are  in  association  with  ferruginous  and  lead-bearing  mineral 
veins. 

The  materials  filling  the  pockets  are  uniform  in  character 
throughout  the  district,  a  pale  grey,  drab  or  white  sandy  clay 
'  ganister  '  predominotes,  with  this  are  associated  white  sands 
and  beds  or  streaks  of  white  or  greenish-white  highly  plastic  cla;y 
and  pebbles  of  quartzite,  vein  quartz  and  sandstone.  In  some 
pits  the  sands  and  clays  are  strongly  stained  in  places  with  iron 
oxide,  but  the  bulk  of  the  material  is  remarkably  clean ;  occasion- 
ally a  small  omount  of  black  clay  has  been  observed.  Ihe 
sands,  clays  and  pebbles  often  show  no  regular  bedding,  but 
occur  in  masses  without  order,  on  the  other  hand,  stee|>  bedding, 
inclined  towards  the  centre  of  the  deposit,  is  observable  in  places 
in  most  of  the  pits  as  they  are  developed  ;  or  a  well-marked  biisin- 
sha])ed  bedding  is  seen,  produced  no  doubt  by  the  gradual  sagging 
of  the  contents  of  the  pocket. 

The  purer  white  incoherent  sands  consist  almost  entirely  of 
angular  quartz  of  ail  dimensions  from  minute  chips  to  grains  of 
about  0-3  ram.  Mica  is  not  common,  and  felspar  practically 
absent.  There  is  nothing  tliat  can  properlv  bo  styled  irrrilla- 
ceous  matter,  but  eaol\  grain  of  quartz  has  a  pellicle  of  ka(dinitic 
material.  Dotritil  heavy  minerals  of  the  usual  nature  are 
moderately  abundant. 

Vol.  xiv.  g  2 
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In  the  less  colierent  sands  (so-called  '  ganister  '),  wliicli  are 
less  pure  in  composition  and  colour,  the  bulk  of  the  material^ is 
quartz  of  similar  character  to  that  of  the  purer  samples,  but  true 
argillaceous  matter  is  more  abundant,  and  mica  and  micaceous 
aggregates  are  conspicuous.  A  certain  amount  of  kaolinitic 
material  is  present  m  these  sands,  also  in  about  the  same  pro- 
portion as  in  the  purer  varieties. 

The  geological  age  of  these  deposits  is  indefinite,  possibly  post- 
Triassic  and  pre-Glacial.  The  cavities  are  such  as  are  commonly 
formed  in  limestones  hj  subterranean  solution,  and  the  nature  of 
their  contents  points  to  both  Triassic  and  Carboniferous  sources 
for  the  sands,  clays  and  pebbles. 

Pits  are  now  in  operation  at  Parsley  Hay,  Friden,  Alsop  Moor, 
Brassington,  Carsington;  others,  which  are  either  partially  ex- 
hausted or  difficult  to  work  are  at  Minninglow,  Longcliff  and 
Low  Moor. 

Reserves  in  pocket  formations  are  always  difficult  to  estimate, 
but  the  evidence  of  the  pits  themselves,  which  descend  60  to  80 
ft.  into  the  deposits  without  showing  signs  of  reduction  in  their 
quality,  is  supported  by  the  records  of  old  lead  mining.  Thus, 
near  Brassington,  the  Wester  Hollow  Mines  were  dug  in  a  deposit 
of  white  sand  to  a  depth  of  18  to  30  fathoms ;  and  the  Washmere 
Mine  near  Friden  passed  through  35  fathoms  of  sand  and  clay 
without  reaching  the  solid  rock.  These  mines  were  working 
carbonate  of  lead.  Moreover,  surface  indications  point  to  the 
probability  of  more  pockets  being  found  in  the  district,  as  the 
demand  for  new  sites  stimulates  further  trial  boring.  The 
reserves  may,  therefore,  be  regarded  as  ample,  both  laterally 
and  vertically. 

The  pockets  are  always  operated  as  open  pits,  usually  with  an 
inclined  tram-line  for  haulage,  with  steam  or  suction  gas  power. 
The  different  grades  of  sandy  clay,  argillaceous  sand,  pebbles, 
etc.,  are  carefully  sorted  during  the  process  of  digging.  Some 
of  the  materials  are  supplied  to  customers  in  the  raw  state  or 
simply  ground.  The  '  ganister  '  has  long  been  employed  as  a 
natural  ganister  mixture  for  setting  and  stopping  in  furnace 
work;  the  purer  white  sand  has  been  sold  for  furnace  hearths, 
and  special  qualities  of  clay  for  different  purposes  in  pottery  and 
sanitary-ware  manufacture ;  the  yellow  argillaceous  sands  have 
been  tried  for  steel  moulding. 

Brick-making  plant  is  adjacent  to  the  pits  at  Parsley  Hay, 
Alsop  Moor,  Friden,  Brassington  and  Longoliff.  The  typical 
brick  made  of  the  local  material  is  a  siliceous  firebrick.  ^  The 
pebbles  are  in  some  cases  crushed  and  added  to  the  brick  mixture. 

Facilities  for  transport  are  provided  by  the  Cromford  and  High 
Peak  Branch  (mineral  line)  and  the  Parslev  Hay  and  Buxton 
Branch  of  the  London  and  Xorth  Western  Railway. 

STAFFORDSHIRE. 

In  the  same  geological  district,  but  within  the  county  of; 
Stafford,  sand  pits  occur  in  the  limestone  on  the  north-western 
end  of  the  Weaver  Hills,  about  1  mile  soiith  of  Caldon  villaffe, 
and  2h  miles  by  road  from   Oakamoor.     The  deposits  resemble 
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those  described  above,  but  with  the  interesting  addition  of  blocks 
of  still  undecomposed  Bunter  Pebble  Bed  sandstone.  These  lie 
in  an  irregular  manner  at  the  side  of  one  of  the  pits.  The  sandy 
clay,  pebbly  sandstone,  etc.,  are  employed  together  to  make  a 
siliceous  firebrick  at  the  brickworks  at  Oakamoor.  ^ 

NORTH    WALES. 

Deposits  of  similar  character  occur  in  the  Carboniferous  Lime- 
stone near  Conway,  Halkin,  Pant-du,  Rhes-v-cae,  and  other 
places  on  the  outcrop  between  Holywell  anid  Bwlchgwyn ;  also 
near  Llandudno  and  Abergele.  They  have  been  worked  inter- 
mittently for  many  years  but  never  so  successfully  as  those  in 
Derbyshire.  The  miaterial  is  more  sandy  than  that  from  the 
Peak  District.^ . 


Derbyshire. 
High  Peak  Silica  Co3ipaxt. 
Parsley  Hay,  Buxton. 
Longdale  Pit. 

Work^- :  About  l-.  mile  south-east  of  Parsley  Hay  Station. 

Pits:  Longdale  Pit,  on  the  north  side  of  Longdale,  about 
I  mile  south-west  of  Parsley  Hay  Station. 

Maps:  One-inch  New  Ser.  Ordnance  111;  Old  Ser.  Geological 
81  S.E. ;  six-inch  Derbyshire  27  S.E. 

Latitude  53°  9'  34""     Longitude  1°  47'  20". 

The  bulk  of  the  material  in  this  pit  is  white  argillaceous  sand. 
Local  varieties  occur  as  in  all  these  deposits;  thus,  some  of  the 
sand  has  a  fine  even  grain  and  is  almost  free  from  clay,  though 
most  of  it  contains  sufficient  to  make  a  plastic  mass  when  moist; 
in  places  the  clay  preponderates.  Pebbles  of  quartzite  and  sand- 
stone occur  in  patches  through  the  deposit,  associated  in  one  spot 
with  coarse  grit  '  rough  sand.'  A  good  dft.il  of  angular  bleached 
chert  occurs  near  the  top  on  the  west  side,  together  with  patches 
of  black  material. 

The  sand  is  hauled  up  an  incline  and  trammed  a  short  distance 
to  the  works. 

The  pit  is  about  60  ft.  deep;  on  the  north,  south  and  west 
sides  the  limestone  walls  of  the  swallow  hole  are  visible,  a  belt 
of  yellow  clay  appears  on  the  eastern  side.  There  is  a  cover  of 
4  to  8  ft,  of  soil  with  limestone  blocks. 

The  pit  is  free  on  the  whole  from  iron  stain,  but  in  wet  weather 
a  little  yellow  clay  is  washed  down  to  the  bottom  of  the  pit  from 
the  upper  parts  and  is  allowed  to  settle. 

1  '  The  Geology  of  the  Carboniferous  Limestone,  Yoredale  Rocks  and  Millstone 
Orit,  North  Derbyshire,'  {Mem.  Geol.  Surv.),  ed.  2,  1887,  p.  163;  and  F.  Barke, 
Wheelton  Hind  and  A.  Scott.  '  Quartzose  Conglomerate  at  Caldon  Low, 
Staffordshire.'     (7eo/.  Mag.,  19-20.  p.  76. 

-Special  Reports  Mineral  Re-Jourcs,  vol.  ti.  Ganister,  etc.  (ifetn.  Geol. 
Surv!),  ed.  2.  19-20;  and  P.  G.  H.  Bowell.  'British  Resources  of  Sands,  etc..' 
1P18;  a/,so 'The  Geology  of  ....  Flint,  Mold  and  Ruthin' (3fem.  (5eoI. 
JSurv.),  ISPO. 
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Reserves:  The  bottom  of  the  deposit  has  not  been  reach.^d.  its- 
depth  is  unknown;  laterally  this  pit  is  probably  not  capable  o£ 
much  development,  but  the  firm  has  proved  the  existence  of  other 
pockets  near  by. 

Products:  The  raw  materials  are  '  ganister,'  i.e.,  the  average 
grade  of  argillaceous  sand  occurring  in  the  pit;  'white  sand,' 
with  less  clay;  and  '  best  select '  white  clay,  a  fine  sand  with  more 
clay. 

At  the  works  the  principal  output  is  siliceous  brick,  hand 
moulded.  The  ordinary  brick  mixture  contains  ganister  (sand) 
and  white  clay,  with  some  brick  grog  and  broken  quartzite 
pebbles ;  to  which  is  added  a  small  amount  of  the  yellow  down- 
wash  mentioned  above,  which  gives  a  warm  tint  to  the  fired  brick. 
To  special  order  a  white  brick  is  made  of  the  '  ganister  '  alone. 
Ganister  is  sold  either  raw  or  ground ;  it  used  to  be  ground  wet 
and  then  dried  before  transport,  for  most  purposes  this  has  been 
found  unnecessary,  and  it  is  now  more  often  merely  dried.  The 
white  sand  most  free  from  clay  is  used  for  steel  hearths. 
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Fig.  7. — Maj:*  shorving  ilia  dit^trihdion  of  Sand  and  Clay  Pits  in 
ihe  TTigh  Peal-  district  of  Derbyshire  and  Staffordshire. 
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High  Peak  Silica  Comp.vnt. 

Parsley  Hay,  Buxton. 

Alsop  Moot  Pit. 

Work-i  and  Pit :  Situated  about  a  mile  north  of  Alsop-en-le- 
Dale  Station,  on  the  Newhaven  road  near  its  junction  with  tho 
road  to  Hartington.  Adjacent  to  the  Buxton  Stone  and  Lime 
Firm's  kilns. 

Maps:  One-inch  New  Ser.  Ordnance  111;  Old  Ser.  Geological 
81  S.E.;  six-inch  Derbyshire  33  S.W. 

Latitude  53°  6'  10".     Longitude  1°  45'  41". 

This  pit  is  about  30  ft.  deep,  showing  on  its  eastern  side  a  good 
thickness  of  hard  and  firm  white  argillaceous  sand.  The  northern 
face  exhibits  clearly  both  the  steep  inward  dip  of  the  bedding, 
about  60°  towards  the  west,  and  in  another  part  of  the  face  their 
downward  sagging  or  basin -like  curvature,  accompanied  by  some 
small  faults.  Some  of  these  beds  are  stained  red  or  yellow. 
Six  feet  of  soil  forms  the  overburden,  which  is  sharply  marked 
off  from  the  underlying  deposit. 

The  works  are  more  modern  than  those  at  Parsley  Hay  and  are 
situated  immediately  outside  the  pit,  but  the  products  and  treat- 
ment are  similar.  The  argillaceous  sand  or  '  ganister  'is  hauled 
up  an  incline  direct  from  the  pit  floor  to  the  mills. 

The  Derbyshire  Silica  Firebrick  Co. 

Friden  Station,  Hartington,  near  Buxton. 
Friden,   Wash  mere  and  Blakernoor  Pits. 

Works:  Adjoining  the  Cromford  and  High  Peak  mineral  line, 
on  the  road  from  Xewhaven  to  Bake  well. 

Pits  :  The  firm  is  working  three  pits  :  Friden  Old  Pit,  200  yards 
west  of  the  works  and  just  north  of  Cabins  Plantation;  Washmere 
Pit,  i-mile  south  of  the  works,  near  Old  House  Farm ;  and  Blake- 
moor  Pit,  1\  miles  N.W.  of  the  works,  near  Arbor  Low. 

Maps:  One-inch  New  Ser.  Ordnance  111;  Old  Ser.  Geological 
81  S.E.;  six-inch  Derbvshire  28  S.W. 

Friden  Old  Pit :  Latitude  53°  8'  23".     Longitude  1°  45'  4". 

Washmere  Pit:   Latitude  53°  8'  15".     Longitude  1°  44'  55". 

Blakemoor  Pit:   Latitude  53°  9'  50".     Longitude  1°  45'  50". 

The  materials  in  these  pits  are  of  the  usual  character,  whiio 
and  grey  argillaceous  sands  make  up  the  bulk  of  the  deposit  in 
each.  Friden  Pit  is  the  largest,  :ibout  80  ft.  deep  and  100  yards 
square.  The  following  varieties  of  materials  are  recognisable 
dn  the  pit :  Grey  sand,  '  ganister,'  white  sand  (argillaceousj, 
grey  clay,  white  clay,  '  soapy  '  white  clay.  In  the  AYashmere 
Pit^  which  is  shallower,  from  12  to  30"  ft.  of  grey-argillaceous 
sand  is  exposed,  there  is  also  a  little  white  clay  and  some  sand 
almost  free  from  clay.  The  contents  of  the  Blakemoor  Pit  are 
more  irregular  in  character;  pebbles  which  are  not  abundant  at 
the  other  two  pits  are  here  very  numerous,  a  small  amount  of 
black  clay  and  a  greenish  clay  occur. 

Reserves:  In  none  of  the  pits  has  the  deposit  been  bottomed, 
and  in  the  case  of  Washmere.   the  evidence   of  old   letid   mines 
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points  to  a  large  extension  in  the  immediate  neiglibourliood. 
The  reserves  on  the  firm's  property,  though  not  fully  proved^ 
should  be  very  large. 

Treatment :  The  raw  material  from  the  thi'ee  pits  is  sorted  ot 
the  pits  and  the  works,  different  grades  being  stored  separately. 
Some  of  the  clay  is  dried  before  grinding  and  mixing.  When 
prepared,  the  ground  mixture  is  fed  by  a  bucket  elevator  on  to 
a  belt  conveyor  which  runs  over  a  series  of  large  bins,  into  which 
it  drops  its  load  as  required.  The  clay  is  soaked  with  water  while 
on  the  conveyor,  the  wet  mass  then  remains  in  the  bins  for  about 
a  week;  this  process  is  said  to  facilitate  subsequent  manipulation. 

Products :  The  works  produce  three  grades  of  refractory 
ware :  — 

(1)  Bricks   and   sha])es  and   segmental   retort  blocks  coa- 
taining  91  to  92.5  per  cent,  of  silica. 

(2)  Bricks  ('•  B.B."  brand)  for  coke  ovens,  with  89  to  91 

per  cent,  of  silica. 

(3)  Siliceous  bricks,  ordinary  grade,  containing  85  to  88 

per  cent,  of  silica. 

SwANX,  Eatcliffe  &  Co.,  Ltd. 

Brassington,  Wirksworth. 

Brassington  Pit. 

Works :  Brick  works  adjoining  Harboro'  Farm  on  the  Crom- 
ford  and  High  Peak  Mineral  Railway;  one  mile  north-east  of 
Brassino-ton. 

Pits  :  Situated  close  to  the  works,  wath  which  it  is  m  communi- 
cation by  inclined  rail. 

Maps:  One-inch  New  Ser.  Ordnance  111;  Old  Ser.  Geological 
72  N.E. ;  six-inch  Derbyshire  33  S.E. 

Latitude  53°  5' 30".  "^  Longitude  lo  38' 35". 

The  pit  lies  in  a  deposit  of  the  usual  type ;  it  is  from  50  to 
60  ft.  deep,  and  contains  a  large  proDortion  of  good  workable 
material.  The  two  principal  kinds  are  white,  slightly  argillaceous 
sand,  pulverulent  w^hen  dry,  and  '  best  clay  '  a  drab  sandy  clay 
rosembling  the  '  ganister  '  of  the  other  pits.  Subordinate  to 
these  are  bright  yellow  loamy  sand,  possibly  suitable  for  mould- 
ing, a  white  soapy  clay  (not  used  at  present),  greenish  clay,  and 
masses  of  quartzite  pebbles.  The  bedding  where  visible  is 
almost  vertical. 

Reserves :  In  the  pit  and  immediate  neighbourhood,  large. 

Products :  Ground  ganister,  silica  sand,  and  siliceous  fire- 
bricks. One  grade  of  firebrick  is  made,  but  it  can  be  supplied 
either  hand-made  or  machine  pressed. 

Mr.  H.  Fowlds. 
6.5,  Devonshire  Street,  Keighley,  Yorks. 
Carsington  Hill  and  LoiKjcliff  Pits. 
Works  :  Near  Longcliff  Wharf. 
/■*//.s' ;    Carsington   Hill   Pit,   about   \    mile   south    of   Harboro' 
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Farm.  Longcliif  pit,  east  of  the  Jug-and-Glass  Inn,  ou  the  Ash- 
bourne-Matlock road,  and  near  Longcliff  Whaxf,  on  the  High 
Peak  line. 

Maps :  One-inch  New  Ser.  Ordnance  124  (Carsington),  111 
fLono-clift) ;  Old  Ser.  Geological  72  N.E. ;  six-inch  Derbyshire 
38  S.E. 

Carsington  Pit:   Latitude  53°  5'  12".     Longitude  1°  38'  20". 

Longclifi:  Pit:  Latitude  53°  5'  50".     Longitude  1°  39'  35". 

The  Carsington  Pit  is  a  small  one  containing  the  usual  type 
of  deposit. 

Longcliff  Pit,  a  large  old  pit  from  which  much  material  bas 
been  taken  in  the  past  for  firebrick,  is  now  overgrown  and  little 
worked. 

Minningloio  and  Low  Moor  Pits. 

Besides  the  foregoing  pits  there  are  others  at  Minninglow  and 
Low  Moor,  now  in  disuse. 

Maps :  Miiiuinglow  and  Low  Moor.  One-inch  New  Ser. 
Ordnance  111;  Old  Ser.  Geological  81  S.E. ;  six-inch  Derbyshire 
33  N.E.  (Minninglow)  33  S.W;  (Low  Moor). 

Minninglow:    Latitude  53°  6'  50".     Longitude  1°  41'  58". 

Low  Moor:   Latitude  53°  6'  12".     Longitude  1°  43'  0". 

The  Minninglow  pit,  situated  west  of  the  Low  and  the  mineral 
railway  and  south-east  of  Minninglow  Grange,  is  a  large  one  now 
overgrown,  and  the  brick  works  are  in  ruin;  when  m  working 
condition  it  showed  a  large  amount  of  yellow  and  red  clay  and 
sand  resting  on  white  argillaceous  sand  and  sandy  clay. 

Low  Moor  Pit,  at  Low  Moor  Farm,  one  mile  south-west  of 
Minninglow,  is  a  small  pit  showing  about  30  ft.  of  whitish  sandy 
clay  on  the  north  side  with  red  sand  and  some  black  shale  on  the 
south, 

Staffordshire. 
R.  &  E.  BoTTo^r. 

Oakamoor,  Stoke-on-Trent. 
Ribden  Pits. 

Works:   Adjoining  Oakamoor  St<ition. 

Pits :  Situated  2^  miles  from  Oakamoor  Station  towards  Caldon 
Low,  between  Ribden  Farm  and  the  mine  of  the  same  name. 

Maps:  One-inch  Now  Ser.  Ordnance  124;  Old  Ser.  Geological 
72  N.E.;  six-inch  Staffordshire  14  S.W. 

Latitude  53°  1'  30".     Longitude  1°  53'  0". 

These  pits  lie  in  the  hollow  parallel  with  and  to  the  east  of 
the  road;  the  two  northern  ones  are  disused,  pebbles  are  abundant 
in  both.  The  southern,  working  pit,  differs  from  the  others  and 
from  tlie  Derbyshire  pockets  in  containing  large  blocks  of  pebblv 
sandstones  tumbled  down  irregularly  on  the  western  side:  besides 
these  blocks  the  pit  contains  material  clearly  derived  fi-om  the 
disintegration  of  the  blocks,  pinkish  and  yellowish  sand,  pebbles 
and  also  some  sandy  clay. 
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This  deposit  being  on  tlie  hillside,  is  worked  as  an  open  quarry 
from  the  flat  and  the  material  is  carted  to  Oakamoor. 

At  the  works  the  stuff  is  passed  between  rollers  (not  edge 
runners)  and  mixed  for  siliceous  firebrick.  Everything  goes 
into  the  brick  mixture  except  the  largest  pebbles.  A  small  quan- 
tity of  more  plastic  sandy  clay  occurs  in  the  pit,  this  is  kept  sepa- 
rate, ground  wet  and  then  dried  and  bagged  for  use  as  a  stopping 
in  gas  works.  To  the  materials  from  E-ibden  a  small  amount  of 
dark  shale  and  thin-bedded  sandstone  ('  ganister  ')  from  near  the 
firm's  brickworks  at  Froghall  is  added  occasionally,  the  former 
to  increase  the  clay  portion,  the  latter  to  strengthen  the  silica 
portion  of  the  brick  mixture. 

Reserves :  Ill-defined,  but  sufficient  for  many  years  at  the 
present  rate  of  consumption. 
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CHAPTER     X. 
NORTH    STAFFORDSHIRE. 

INTRODUCTION. 

The  Coal  Measures  of  I^ortli  Staffordshire  have  heen  hroadly 
subdivided  as  follows  :  — 

(  Keele  Oroup — 

Red  Sandstones  and  marls. 
Newcastle  Group — 

Grej^  sandstones  and  marls. 
Upper  Coal  Measures      ... «(  Etruria  Marl  Group — 

I       Red  marls  and  green  grits. 
I  Black  Bajul  Group — 

!       Grey  shales  and  marls,  thin  coals  and  Black 
1^         Band  ironstone. 
IVIiddle   and    Lom  er    Coal     Shales,  sandstones  and  marls,  numerous  seams 
Measures.  of  coal  and  claj'.  ironstones  in  the  upper  part. 

Millstone  Grit  and  Pendle-     Grits,  crov/stones  and  shale, 
side  Series. 
The  Etruria  Marls  constitute  the  main  source  of  material  for 
the  manufacture  of  blue,  brindled  and  common  bricks  and  tiles. 

The  Black  Baud  Group  furnishes  marls  of  considerable  im- 
portance, they  are  employed  for  a  variety  of  purposes.  Marls 
are  associated  with  the  Hoo  Cannel ;  the  one  below  this  bed  was 
formerly  employed  in  the  manufacture  of  "Queen's"  ware; 
below  these  come  the  Bassey  Mine,  '  Howson  '  and  Peacock  Marls, 
the  last  being  used  for  sanitary  ware.  Then  follow  the  Great 
Row  Marl,  used  for  pottery  purposes,  the  Cannel  Row,  Chalky 
Mine,  Knowles,  Rusty  Mine  and  Ash  Marls. 

Marls  are  associated  also  with  the  Moss  Coal,  Yard,  Birches, 
Stoney  Eight  Foot,  Bowling-  Alley,  Holly  Lane,  Hard  Mine, 
Ironstone.   Eight   Foot  Banbury  and  King'  Coals. 

These  marls  present  many  variations  in  quality,  and  their 
careful  selection  for  particular  purposes  is  a  constant  occupation 
of  the  manufacturers.  Few,  if  any,  show  high  refractory 
qualities. 

Fireclays  occur  above  and  below  the  Half  Yard  Ironstone,  and 
Bassey  Mine  Coal,  above  the  Knowles  Coal  and  Ash  Co'l  and 
beneath  the  Burnwood  Coal.^  The  Single  Four  Foot,  Rough 
Seven  Foot  and  Birches  Coals  are  accompanied  by  fireclays.  The 
Holly  Lane  Coal  has  a  fireclay  locally,  and  on  the  west  side  of 
the  coalfield  the  Eight  Foot  Banbury  has  a  good  fireclay.  In 
the  lower  part  of  the  Measures  fireclay  overlies  the  Winpenny 
Coal  and  underlies  the  Bee  Coal.^ 

The  making  of  saggers  is  naturally  a  very  important  industry 

1  See  3.  F.  Stobbs  'The  Marlsand  Clays  of  North  Staffordshire.'  Tran.':.  Ceramic 
Sac,  xvi,  part  1,  1917,  p.  107. 

2  'The  Geology  of  the  North  Staffordshire  Coalfields.'  Mem.  Geol.  Survey.  1905. 
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Fig.  8. — Com-parative  Sectioru  of  the  Chief  Seams  of  Coal  hetiveen 
the  Ash  Coal  and  the  Bassey  Mine  Coal. 
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in  this  district.     The  materials  used  tor  this  purpose  are  prin- 
cipally the  marls  below  the  Bassey  Mine  and  Peacock  Coals. 

Cohridge  Marl  Pit,  Cohridge. 
Character  of  Strata. 

Black  Band  Group. 

White  clay        

Grey  limestone 

Grey  marls  with  nodules  of  siderite 

Grey  marl 

Shale  with  coal  smuts 

Grey  marls  with  nodules  containing  plant  remains 

Grey  marls  with  nodules  of  siderite  and  black  lines 

Bassey  Mine  Ironstone         

Bassey  Mine  Coal        

Upper  portion  of  Chief  Coal-hearing  Group. 

Fireclay  

Grey  marls  with  nodules  of  siderite 
Little  Row  Coal 

Black  shale 

Grey  marl         ...         

Black  shale       ...         

Grey  marls  with  nodules  of  siderite 

Hard  grey  grit  

Grey  marls  with  nodules  of  siderite 

Grey  marls 
Peacock  coal     


Thickness 

Ft.  In. 

5    0 

1     2 

.       15    0 

5    0 

6 

14    0 

5         8     0 

6    0 

2    0 

2    0 

.       13    0 

1     6 

1     6 

9    0 

4 

.       10     0 

1     0 

9    0 

8    0 

— 

In  the  neig-hbourhood  of  Mow  Cop  some  of  the  shales  in  the 
Pendleside  Series  huYe  been  used  for  ground  clay  and  ganister 
mixture. 

Fireclay  Workers  in  the  Pottery  District. 

Cannon  Street  Brick  Company,  The,  Cannon  Street,  Hanley. 

Clive  Brothers,  Marl  Manufacturers,  Cartlidge  Street,  Tunstall. 

Cohridge  Brick  and  Marl  Company,  Ltd.,  Firebrick  and  Marl  Manufacturers, 
Cohridge. 

Floyd  &  Company,  Weston  Coj-ney,  Longton. 

Hampton,   E.,    &  Sons,   Brick  Manufacturers,   Eastwood  and   Mousecroft 
Firebrick  and  Marl  Works,  Regent  Road,  Hanley. 

Hewitt,  Joseph,  &  Sons,  Brick  Manufacturers,  Fenton  Low,  Fenton. 

Noden  &  Co.,  Cohridge. 

Oldfield  Brick  and  Marl  Company,  Brick  Manufacturers.  Duke  Street.  Fenton. 

Patent  Hydraulic  Saggar  Brick  and  Marl  Company,  Ltd.,  Boundary-  Street, 
Hanley. 

Scotia  Marl  Compan5%  Ltd.,  The,  Scotia  Bank,  Burslem. 

Shaw  &  Swifts,  Brick  Manufacturers,  Ayshford  Street,  Longton. 

Shelton  Iron  and  Steel  Companj',  Cohridge  Road  Brick  Works,  Stoke-on- 
Trent. 
••    Slaters,  Berrj'hill,  Fenton. 

Sneyd  Brick'Works.  Ltd..  Brick  Manufacturers,  Nile  Street.  Burslem. 

Stephens  Brothers,  Brick  Manufacturers,  Queen  Street,  Fenton. 
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CHAPTER.    XI. 

SOUTH    STAFFORDSHIRE    AND    NORTH    WORCESTER- 
SHIRE DISTRICT. 

INTRODUCTION. 

In  this  district  tlie  fireclay  industry  appears  to  liave  originated 
in  tlie  IStli  century,  in  the  neighbourhood  of  Stourbridge,  on 
the  south-western  borders  of  the  South  Staffordshire  Coalfield. 
According  to  local  tradition  it  was  introduced  about  1556  by 
some  refugee  Hungarian  glass-makers,  who  found  that  the  fire- 
clays in  the  local  Coal  Measures  were  such  as  they  needed  for 
their  melting-pots.  It  was  not,  however,  until  1786  that  the 
fireclay  received  any  serious  attention.  At  that  time  the  known 
area  was  about  200  acres,  while  the  principal  makers  were 
Hickman,  Waldron,  Lord  Foley  and  Lord  Dudley.  The  clay 
then  fetched  o4s.  a  ton,  delivered  at  Stourport,  whence  it  was 
sent  to  Bristol  for  export  to  all  parts  of  the  world.  In  1852  the 
industry  had  grown  to  such  an  extent  that  about  14  million 
bricks  were  made  in  the  Stourbridge  district,  equal  to  a  consump- 
tion of  about  46,000  tons  of  clay,  for  the  best  qualities  of  which 
the  price  had  advanced  to  55s.  a  ton^.  Since  then  the  industry 
has  spread  eastward  towards  Halesowen  and  northward  beyond 
Dudley,  and  '  Stourbridge  firebricks  '  have  long  enjoyed  a  world- 
wide reputation  for  excellence. 

In  1861  the  output  of  '  Staffordshire  '  fireclay  (probably  in  the 
main  from  the  Stourbridge  district")  was  181,500  tons.  In  1873 
the  output  from  the  Stourbridge  district  was  124,447  tons,  Lye 
leading  with  30,000  tons.  In  1874  the  amount  raised  was 
258,792  tons.  In  1868  there  were  16  firms,  in  1874  there  were 
20,  producing  fireclay  goods,  the  names  of  the  proprietors  being 
in  most  cases  the  same  as  at  the  present  day.^  The  firms  in 
1916  numbered  about  26,  and  several  of  these  owned  more  than 
one  factory. 

The  bed  of  clay  originally  used  was  probably  the  Old  Mine 
clay,  which  appears  to  have  been  exploited  first  in  the  Lye 
district.  As  this  bed  became  exhausted  or  less  easily  accessible, 
others  below  it,  colled  the  New  Mine  clays,  were  brought  into 
requisition,  though  none  of  these  attains  the  excellence  of  the 
Old  Mine  clnj  for  the  manufacture  of  such  special  articles  as 
glass-house  pots. 

'  See  an  article  in  the  "  Iron  and  Coal  Trades  Review,"  15th  May,  1908. 

2  Stourbridge  is  in  Worcestershire ;  but  the  Stourbridge  fireclay  district  lies 
partly  in  that  county,  partly  in  Staffordshire,  the  river  Stour  forming  the  boundary 
betwff-n  the  two  counties. 

^  Since  1882  the  Home  Office  Statistics  of  Output  do  not  give  the  figures  for 
eeparate  producers  of  fireclay. 
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The  chief  coal-seams    in    the    southern    part    of    the  South 
Stajf ordsh ire  coalfiehl  (which  extends  across  the  river  Stour  into 
North  Worcestershire)  are  as  follows,  in  descending  order:  — 
Brooch  Coal. 
Thick  or  Ten  Yard  Coal. 
Upper  Heathen  Coal. 
Lower  Heathen  or  Rubble  Coal. 
Sulphur  or  Stinking-  Coal, 
New  Mine  Coal. 
Fireclay  Coal. 
Bottom  Coal. 
These  seams  are  distributed  at  intervals  through  about  400  ft. 
of  measures,    in  which  ironstones   and   fireclays  are  of  frequent 
occurrence.     Most  of  the  fireclays  form  underclays  of  the  coal- 
seams,    but  others    occupy    independent     positions    and  are  not 
associated  with  any  coal. 

The  following  abstract  section^  of  the  Cuba  or  No.  2  Pit  of 
the  Dibdale  Colliery  at  Lower  Gornal  near  Dudley  shows  most 
of  the  typical  sequence  in  this  part  of  the  coalfield :  — 

Thickness. 
Ft.  In. 
Soil  and  made  grounrl  ...  ...  ...         3     0 

Shattery  (Thick  Co.al  burnt  away) 23     6 

Gubbin  Ironstone  measures  ...         ...         ...       14     5 

Heathen  Coal  ...  ...  ...         Ill 

Measures  ...         20     8 

White  or  New  Mine  ironstone  ...         ...         5     6 

Pennystone  Ironstone  measures        ...  ...       17     7 

Coal  3  ft.  4  in.  f    Sulphur    ~) 

Slums[batty  coal],  1  ft.  8  in....<j        Coal,        i>      6     1         ...  92     8 

Coal,  1  ft.  1  in.  ...         ...  |^    working    J 

Grey  rock,  in  some  places  with  a  little  fire- 
clay (said  to  represent  the  Old  IMine  clay)         G     6         ...  99    2 
Ironstone  and  slums   ...          ...          ...          ...         5     6         ...          104     8 

Fireclay  rock  (not  workable) 5     8         ...         110     4 

Brown  rock  and  bats 5     9         ...         116     I 

f  Coal,  1  ft.  4  in.    f  Top  New     1 
Parting  ...<;  Mme  Coal,    ;►     ...         1   11         ...         118    0 

New       Coal,  7  in.       ...  i^    working    J 

Mine      Bats  and  fireclay"      1     8         ...         119    8 

Coal.  •{  '  Waste  '    Cl.a.y    (waste    and    gob), 
good  fireclay,  ivorking 

Bats 

Coal :     Bottom     New     Mine    Coal, 
l^     working 
Top  i"iRECL.\Y  ('  best '  clay),  working 
Binds,  rock,  bat 
Strong  grey  fireclay  rock 

Bits       

Co."  1  [Fireclay  Coal  ?]  workable 
Fireclay,  workable 
Strong  white  rock 

iCoal.  1  ft.  10  in.,  working  ...  "1  ^i^ 
Slums  and  bat  (in  siiaft  only)  I  Is 
1  ft.  6  in.  ...  •  '  I  5 
FlRECL.\.Y,  2  ft.  4  in.,  working  )•  g 
Coal  and  bat.  1  ft.  6  in.  working  \  S  9     7         ...  1^6  11 

Fireclay.  1  ft.  11  in.,  workable          ...      |   o 
Coal,  batty.  6  in J~ 

^  Communicated  by  Messrs.  B.  Gibbons,  Junr.,  Ltd. 


Depth. 

Ft. 

In. 

3 

0 

26 

6 

40 

11 

42 

10 

63 

6 

69 

0 

86 

7 

3  4 

12.}  0 

1  1 

124  1 

1  9 

125  10 

5  6 

131  4 

10  10 

142  2 

1  5 

143  7 

0  5 

'  44  0 

2  0 

146  0 

1  0 

147  0 

10  4 

157  4 
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Thickness. 

Depth. 

Ft.  ill. 

Ft.  in. 

4     8 

171     7 

1  10 

173     5 

16     7 

..    .     190     0 

3     3 

193    3 

2     0 

195    3 

6    7 

201  10 

Bottom  Fireclay,  workable    ... 

Fireclay,  rocky  (not  workable) 

Rock,  fireclay,  ironstone,  etc. 

Fireclay  (not  workable) 

Rock  and  fireclay 

Rock,  grey,  strong  and  pebbly 
Bottom  of  shaft. 

From  this  section  it  appears  that  fireclays,  generally  workable, 
occur  as  underclays  below  tbe  Sulpbur  and  lower  coals,  and  under 
the  constituent  bands  of  what  we  take  to  be  the  Bottom  Coal; 
while  other  clays,  approaching  them  in  character,  occupy  inter- 
mediate and  independent  positions,  especially  below  the  Bottom 
Coal. 

Turning  now  to  the  Stourbridge  area,  4^  miles  to  the  south  of 
Gornal,  we  find  that  the  coals  lower  than  the  Heathen  Coal  are 
either  absent,  or  too  thin  and  impure  to  be  workable.  The 
Sulphur  Coal  and  the  others  that  should  follow  below  are  not 
mentioned  in  the  shaft  sections,  while  the  various  fireclays  are 
recorded  under  the  names  Old  Mine  Clay  and  New  Mine  Clays. 
Moreover,  the  fireclays  under  the  Heathen  Coal — which  in  this 
area  is  divided  into  two — are  valuable  clays.  These  changed 
conditions  are  shown  in  the  section  of  Messrs.  John  Hall  &  Co.'s 
pit  at  Amblecote,  given  on  p.  122,  and  in  the  foilowino"  abstract 
section^  of  No.  4  Pit,  New  Farm  Mines,  Hungary  Hill:  — 


A^o.   4  Pit,   Hungary 

Hill, 

Stou 

rhridgi 

?. 

Thickness. 

Depth. 

Ft. 

In. 

Ft.  In. 

Made  ground  and  measures  ... 

176 

0 

176    0 

Brooch  Coal     

1 

6 

177     6 

White  earth      

27 

0 

204     6 

Thick  Coal  (in  five  parts  with  thick  partings) 

85 

3 

289     9 

Dark  ground  and  rock            

9 

6 

299     3 

Upper  Heathen  Coal 

2 

0 

301     3 

ForR-FOOT  Earth  (fireclay) 

3 

0 

304     3 

Rock  and  blue  earth 

17 

0 

321     3 

Lower  Heathen  Coal  ...          

2 

0 

323    3 

Bottom  ROCK  (^rec^a?/) 

3 

0 

.326    3 

Rock  spoil        

5 

1 

331     4 

Broad  Earth  (fireclay) 

1 

6 

332  10 

Old  Mine  FIRECLAY  ... 

4 

6 

337     4 

Rock      

33 

0 

370     4 

No.  1  New  Mine  Fireclay 

4 

0 

374     4 

Red  rock,  dark  ground  and  parting 

55 

0 

429    4 

Broad  earth      

1 

6 

430  10 

Ko.  2  Xew  Mine  Fireclay  \ 
Black  and  red  rock      ...         /  [?   Xo. 
Xo.  3  New  Mine  Fireclay  >      Mine 

i      6 

6 

437     4 

2  New 

\      5 

6 

442  10 

Fire- 

]   ' 

6 

449    4 

Dark  partmg    ...         ...         I       clay.] 

6 

450  10 

No.  4  New  Mine  Fireclay  ' 

[      1 

6  ^     . 

452     4 

White  and  green  rock,  dark  grounc 

,  dark 

parting           

21 

4 

473     8 

Dark  ground 

1 

3 

474  11 

Dark  parting    ... 

0 

3 

475    2 

No.  5  New  Mine  Fireclay  [?  No. 

3  New 

Mine  Fireclay] 

2 

10 

478    0 

Red-stained  rock         

... 

1 

0 

479    0 

Strong  green  rock        

I 

0 

480     0 

1  Communicated  by  Messrs.  RufFord  &  Co.,  Ltd. 


HU 


■.9.^-,h 


■W>:-'y-m; 


Special Reporu  Vol.  XN.(Kem.Ceol.  Sun) 


Vertical  Sections  from  Stamber  Mill,  through  Shut  End,  Gornal, Tipton  and  Coseley. 


2  Delph 
Crown  N°5 
(r  2  Shaft) 


8  CONEVGREE. 


9.  Camb  Lan 
Sedglev 


10.  Hurst  Hill, 
Coseley 


^  ^,,.r__i^^^^ 


INTRODUCTIOX.  109 

In  this  mine  the  underchiys  of  the  Upper  and  Lower  Heathen 
Coals  are  valuable  fireclays.  But  the  Old  Mine  Clay,  with  its 
upper  part,  the  liroad  Earth,  is  not  overlain  by  coal,  and  the 
same  is  the  case  with  the  'New  Mine  Clays.  This  apparent 
absence  of  coaJs  unfortunately  makes  it  impossible  to  ascertain 
the  exact  positions  of  the  clays  in  the  (general  sequence.  There 
arc,  however,  dark  partings  and  dark  ground  over  Xos.  4  and  0 
New  Mine  Clays.  It  is  noteworthy  also  that  the  Nos.  2,  3  and  4 
New  Mine  Clays  are  divided  by  only  T  ft.  of  measures. 

In  an  adjacent  pit  (New  Form  No.  1)  a  foot  of  '  dark  batt  ' 
overlies  No.  1  New  Mine  Clay,  15  in.  of  *  dark  ground  '  overlie 
No.  2,  and  a  '  black  parting  '  2- in.  thick  overlies  No.  6. 

The  question  then  arises  whether  any  of  these  dark  '  partings,' 
'  batts  '  and  '  grounds  '  represent  the  coals  of  the  more  northerly- 
areas  as  exemplified  in  the  section  of  the  Cuba  Pit  (p.  142)  at 
Lower  Gornal. 

Incidentally  it  is  open  to  question  whether  the  New  Mine 
Clays  are  in  all  cases  correctly  identified  in  the  Stourbridge  area ; 
No.  3,  for  instance,  at  one  pit  may  not  necessarily  be  identical 
with  the  clay  called  No.  3  at  another  pit. 

Some  light  on  these  '  problems  is  thrown  by  the  series  of 
Vertical  Sections  forming  Plates  I  and  II,  and  by  the  following 
considerations.^ 

Taking  first  the  Old  Mine  Clay,  we  have  seen  that  at  Lower 
Gornal  the  underclay  of  the  Sulphur  Coal  is  regarded  as  the 
debased  representative  of  the  Old  Mine  Clay.  In  the  same  area, 
at  Coneygree,  a  mile  north-east  of  Dudley,  the  Sulphur  Coal  over- 
lies 3^  ft.  of  fireclay,  with  the  New  Mine  Coal  still  lower.  In  a 
trial-pit  sunk  in  1828  at  Sedgley  Hall,  north-west  of  Dudley,  the 
Stinking  Coal,  4^  ft.  thick,  overlies  ''  batt  3  in.,  white  clunch 
3  ft.,  Stourbridge  fireclay  3  ft.  9  in."  The  last  item  doubtless 
means  that  the  sinkers  and  others  identified  the  bed  with  the 
Old  Mine  Clay.  At  Shut  End,  Ivingswinford,  a  stinking  coal 
overlies  a  gritty  fireclay,  while  a  still  lower  coal  is  identified  as 
the  New  Mine  Coal. 

Coming  nearer  to  Stourbridge,  at  Homer  Hill  Colliery,  near 
Cradley,  a  bed  of  batts  and  batty  stinking  coal,  4|  ft.  thick,  in 
places  overlies  the  Old  Mine  Clay. 

There  is  a  good  case,  therefore,  for  the  suggestion  that  the 
Old  ISriue  Clay  is  identical  with  the  underclav  of  the  Sulphur 
Coal. 

With  regard  to  the  New  Mine  Clays  it  is  open  to  doubt,  as 
already  remarked,  whether  all  the  clays  bearing  a  given  number 
at  the  different  pits  are  ideuiic;il.  At  the  Cuba  Pit,  Lower 
Gornal,  the  '  AVaste  Clay  '  so  called  because  got  from  the  waste 
or  gob  of  the  Top  New  Mine  Coal,  forms  part  of  the  underclav 
of  that  seam.  The  Top  Clay  similarly  forms  the  underclay  of 
the  Bottom  New  Mine  Coal.  These  clays  taken  together  raav  be 
identical   with   the   No.    1    New   Mine   Clay   of   the   Stourbridge 


'  See   also  Prof.  W.  S.  Boulton,   'The  C''M-<    of  S.  nth  StafTorrUb-re  and  its 
Borders,'  Trans.  Ceramic  Soc,  vol.  xvi  (1916-17),  pp.  237 — 258  (1917). 

\'oi..  xiv.  xf 
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district.  The  Top  Clay  is  38  ft.  8  in.  below  the  Sulphur  Coal, 
and  88^  ft.  below  the  Heathen  Coal.-^ 

In  the  Kingswinford,  Himley  and  Pensnett  area  a  clay  known 
as  the  Himley  Fireclay  underlies  what  is  identified  as  the  New 
Mine  Coal — here  forming  a  single  band — but  it  is  only  56  ft. 
below  the  Heathen  Coal  at  the  Himley  Fire  end  Red  Brick  Co.'s 
pits.  At  the  No.  9  Oak  Farm  pit  this  distance  is  62  ft.  The 
Sulphur  Coal  is  not  mentioned  in  the  sections.  At  Shut  End  the 
underclay  of  the  New  Mine  Coal  is  worked  at  a  depth  of  36  ft. 
below  the  Sulphur  Coal  (which  is  mentioned  in  old  records),  and 
63  ft.  below  the  Heathen  Coal.  It  is  probable,  therefore,  that 
the  Himley  Fireclay  is  correctly  identified  as  the  underclay  of 
the  New  Mine  Coal. 

Coming  still  further  southward  into  the  Brettell  Lane  and 
Delph  area,  where  coals  below  the  Lower  Heathen  cease  to  be 
recorded,  we  find  that  the  No.  1  New  Mine  Clay  lies  below  the 
Old  Mine  Clay  at  distances  varying  from  47  to  62  ft.,  the  average 
at  four  pits  being  54  ft.,  a  figure  in  excess  of  the  Shut  End 
measurements.  The  distance  below  the  Lower  Heathen  Coal  at 
the  same  four  pits  varies  from  67  to  83  ft.,  the  average  being 
74  ft.,  again  in  excess  of  the  Shut  End  figures. 

In  the  xlmblecote,  Lye  and  Cradley  area,  No.  1  New  Mine  Clay 
lies  below  the  Old  Mine  Clay  at  distances  varying  in  six  pits 
from  32  to  68  ft.,  the  average  being  51  ft.  In  four  pits  the 
distance  below  the  Lower  Heathen  Coal  is  51  to  86  ft.,  the 
average  being  72  ft.  The  only  instances  ill  this  area  where  a 
coal  overlies  the  clay  are  at  Lower  Delr»h,  where  there  is  a 
sulphur  coal  about  1  ft.  in  thickness,  and  at  Netherend,  where 
10  in.  to  11  in.  of  inferior  coal,  called  the  New  Mine  Coal,  are 
present. 

At  Hungary  Hill,  Stourbridge,  No.  1  New  Mine  Clay  lies 
36  ft.  below  the  Old  Mine  Clay  and  50  ft.  below  the  Lower 
Heathen  Coal;  and  in  one  of  the  pits  it  is  overlain  by  a  foot  of 
dark  batt. 

The  probabilities  point  on  the  whole  to  the  conclusion  that 
No.  1  New  Mine  Clay  is  identical  with  the  underclay  of  the  New 
Mine  Coal  throughout  the  whole  district,  from  Gornal  to  Stour- 
bridge. 

The  case  of  the  No.  2  New  Mine  Clay  is  more  doubtful.  At  the 
Cuba  Pit,  Lower  Gornal,  what  is  probably  the  Fireclay  Coal 
overlies  a  workable  fireclay,  1  ft.  thick,  the  base  of  which  is 
15  ft.  8  in.  below  the  Top  Fireclay,  which  we  take  to  be  part  of 
the  New  Mine  Fireclay.  The  distances  below  the  Old  Mine 
Clay  and  Lower  Heathen  Coal  are  respectively  48  ft.  and  104  ft. 
At  Shut  End,  the  underclay  of  the  Fireclay  Coal  lies  11^  ft. 
below  the  New  Mine  Fireclav,  43  ft.  below  the  underclay  of  the 
Sulphur  Coal,  and  78  ft.  below  the  LoAver  Heathen  Coal.  The 
last  figure  compares  badly  with  the  Lower  Gornal  measurement, 
and  a  thinning  has  evidently  set  in  between  the  Sulphur  and  the 
Heathen  Coals.  In  the  Brettell  Lane  and  Dolph  area  the  depths 
below  the  No.  1  New  Mine  and  the  Old  Mine  Clavs,  on  an  average 

^  These  and  other  measurements  refer  to  the  bases  of  the  beds  in  question. 
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ot  three  pits,  are  38  ft.,  and  91  ft.,  while  the  depth  below  the 
Lower  Heathen  Coal  at  one  pit  is  105  ft.  In  the  Amblecote,  Lye 
and  Cradley  area  No.  2  New  Mine  Clay  lies  25  to  58  ft.,  or,  on 
an  average  of  four  i)its,  41  ft.,  below  No.  1;  57  to  112  ft.,  or  on 
an  average  91  ft.,  below  the  Old  Mine;  and  76  to  120  ft.,  or  on  an 
average  of  three  pit.s,  103  ft.,  below  the  Lower  Heathen  Coal. 
At  Hungirrv  Hill,  Stourbridge,  No.  2  New  Mine  Clav  lies  63  ft. 
below  No.  i,  100  ft.  below  the  Old  Mine,  and  114  ft.  below  the 
Lower  Heafhen  Coal.  But  it  is  doubtful  if  in  this  area  t.b« 
clays  called  Nos,  2,  3  and  4  are  identical  with  the  clays  similarly 
numbered  in  the  Amblecote,  Lj-e  and  Cradley  area.  For  in  the 
No.  4  New  Farm  pit  at  Hungary  Hill  these  three  clays  are 
crowded  together,  as  shown  in  Ihe  following  section  :  — 

Thickness.  Depth. 

Ft.  In.  Ft.  In. 

No.  2  New  Mine  Clay 6     6  ...  437  4 

Black  and  red  rock             ...         ...         ...         5     6  ...  442  10 

No.  3  New  Mine  Clay 6     6  ...  449  4 

Dark  parting            ...         ...         ...         ...         1     6  ...  450  10 

No.  4  New  Mine  Clay 1     6  ...  452  4   . 

In  the  closely  adjacent  No.  1  New  Farm  pit.  the  section  is  as 
follows :  — 

Thickness.  Depth. 

Ft.  In.  Ft.  In. 

No.  2  New  Mine  Clav 7     0  ...  426  11 

Dark  clay      ...       ' 1     0  ...  427  11 

Light  strong  rock    ...         ...         ...         ...         8    0  ...  435  11 

Black  parting  0     2  ...  436     1 

No.  3  New  Inline  Clay 7     6  ...  443     7 

No.  4  clay  was  not  reached  at  20  ft.  still  lower.  It  therefore 
looks  as  if  the  clays  called  3  and  4,  or  even  2,  3  and  4,  in  No.  4 
pit  are  the  equivalents  of  3,  or  even  2  and  3,  in  No.  1  Pit,  and 
on  the  latter  assumption  it  follows  that  they  represent  only 
No.  2  New  Mine  Clay  of  the  Amblecote,  Lye  and  Cradley  area. 
The  distance  below  No.  1  would  then  be  78  ft. ;  below  the  Old 
Mine  Clay,  115  ft.,  and  below  the  Lower  Heathen  Coal,  129  ft. 
It  is  possible,  however,  that  in  No.  4  pit  the  clays  numbered 
3  and  4.  and  in  No.  1  pit  the  clay  numbered  3,  are  new  and 
independent  clays  not  ])resent  elsewhere. 

The  figures  given  above  do  not  warrant  a  very  definite  conclu- 
sion, but  they  make  it  probable  that  in  most  cases  the  No.  2  New 
Mine  Clay  is  the  underclay  of  the  Fireclay  Coal;  and  the  '  batts  ' 
and  '  dark  ground  '  overlying  the  clay  in  some  of  the  sections 
mav  be  interpreted  as  degenerate  representatives  of  the  coal 
itself. 

If  No.  2  New  Mine  Clay  is  identical  with  the  underclay  of 
the  Fireclay  Coal,  it  is  possible  that  No.  3  is  that  of  the  Bottom 
Coal.  At  the  Cuba  Pit,  Lower  Gornal,  the  Bottom  Fireclay, 
under  what  is  identified  as  the  Fireclay  Coal  but  is  perhaps  more 
likely  to  be  the  Bottom  Conl,  is  21  ft.  below  the  supposed  Fire- 
clay Coal,  47  ft.  below  the  Top  or  New  Mine  underclay,  67.\  ft. 
below  the  Old  Mine  Clay,  and  124  ft.  below  the  liower  Heathen 
Coal.  Passing  over  the  Shut  End  area,  for  whieh  no  figures  are 
available,  and  coming  to  the  Brettell  Lane  and  Deljih  are.-*.,  we 
Yoi,.  \iv.  u  2 
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find  that  on  an  average  of  two  pits,  Xo.  3  is  24  ft.  below  Xo.  2, 
5Gi  ft.  below  No.  1,  107  ft.  below  tbe  Old  Mine  Clay,  and  129^  ft. 
below  tbe  Lower  Heatlieii  Coal.  Some  of  these  figures  compai-e 
closelj'  with  those  of  Lower  Gornal. 

In  the  Aniblecote,  Lye  and  Cradley  area  three  pits  yield  the 
following  figures  for  the  depth  of  No.  3  Xew  Mine  Clay:  — 

Below  No.  2  New  Mine  Clay — 38,  -12,  87  ft. — average,  o6  ft. 
Below  No.  1  New  Mine  Clay— 71,  69,  130  ft— average,  90  ft. 
Below  Old  Mine  Clay— 140,'  99,  178  ft.— average,  139  ft. 
Below  Lowe-r  Heathen  Coal— lo5,  118,  200  ft.— average.  158  ft. 

These  figures  show  wide  variations  among  themselves.  The 
average  depth  of  TSo.  3  below  No.  2  has  increased  by  32  ft.,  and 
on  deducting  this  increase  from  the  averages  given  iibove,  we 
have  the  following  figures:  24  ft.,  58  ft.,  lOT  ft.,  126  ft.,  which 
are  almost  identical  with  the  Brettell  Lane  and  Delph  figures. 
At  Hungary  Hill,  Stourbridge,  what  is  called  No.  5,  but  which 
may  be  No.  3  of  the  Lye  district,  is  26  ft.  below  the  group  made 
up  of  Nos.  2,  3  and  4,  which  we  have  suggested  may  be  No.  2 
elsewhere. 

On  the  whole  the  cumulative  evidence  is  in  favour  of  the 
identity  of  No.  3  New  Mine  Clav  with  the  pnderclav  of  the  Bottom 
Coal. 

If  this  is  so,  Nos.  4  and  5,  and  other  still  lower  clays  that  go 
by  the  name  of  New  Mine  Clays,  are  independent  clays  nowhere 
associated  with  any  coal-seam.  At  Brettell  Lane,  No.  4  clay 
is  45  ft.  below  No.  3;  at  Aniblecote  the  distance  is  41  ft.,  while 
No.  5  lies  37  ft.  still  lower. 

-  The  conclusion  of  the  whole  matter  may  be  tentatively  stated  as 
follows  :  — 

1.  The  Old  Mine  Clay  is  identical  with  the  underclaj-  of 

the  Sulphur  Coal. 

2.  AYhile   the   various   New   Mine   Clays   can  generally   be 

correlated  among  themselves,  in  some  cases  a  given 
New  Mine  clay  at  one  pit  may  not  be  identical  with 
a  similarly-numbered  clay  in  an  adjacent  pit. 

3.  No.  1  New  Mine  cla^-  is  almost  certainly  identical  with 

the  underclay  of  the  New  Mine  Coal. 

4.  While  Nos.  2  and  3  New  Mine  Clays  are  probably  iden- 

tical respectively  with  the  underclays  of  the  Fireclay 
and  Bottom  Coals,  tlic  other  still  lower  Nev/  Mine 
Clays  are  independent  clays  nowhere  associated  with 
any  known  conl-seam. 

In  this  connexion  it  should  be  noted  that,  in  respect  of  quality 
and  the  uses  to  whicli  they  can  be  jmt,  the  fireclays  associated 
with  the  Fireclay  and  Bottom  Coals  are  similar  to  Nos.  2  and  3, 
and  the  still  lower  New  Mine  Clays. 

These  conclusions  are  exoressed  in  the  following  onlinnn,   in 
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wliicli  the  iiiiiiH's  of  the  coiils  tliat  are  ahsent  in  tlif  Stouibridge 
district  are  enclosed   in   sqtuiie  brackets:  — 

Brooch  (!oal.  [New  ^line  Coal.j 

Thick  Coal.  Xo.  1  New  Mine  C'lay. 

Upper  Heathen  (  oal.  [Kireclav  Coal] 

Four-foot  Earth.  No.  2  New  Mink  Clay. 

Lower  He;itheii  Coal  [liottoin  Coal  J 

BoTToSi  Rock.  No.  .i  Nkw  Mine  Clay. 

[Sulphur  Coal.j  Xo.  4  Nkw  Mink  Clay. 

Broad  Earth.  No.  ">  Nkw  Mine  (Jlay. 

Old  Mink  (  !lav.  Other  New  Mine  Clays. 

Structure: — The  fireclay  district  of  South  Staffordshire  is 
bounded  on  the  west  by  the  western  boundary  fault  of  'he  coal- 
field {F\<^.  9),  which  throws  down  the  so-called  Permian  rocks 
and  various  members  of  the  Trias  aj^ainst  the  Middle  Coal 
Measures.  The  Stourbridofe  area  is  crossed  by  several  folds, 
which,  rang'ing'  in  a  j^eneral  north-east  and  south-west  direction, 
are  traceable  by  the  winding-  course  folbjwed  by  the  outcrojjs  of 
the  Thick  Coal  and  other  seams.  Takiiio-  these  folds  in  order 
from  east  to  west,  the  first  is  the  Nethertou  Anticline,  which 
runs  from  N^etherton  south-soutli-westward  to  Lye,  a  distance  of 
three  miles.  This  is  followed  by  the  so-called  Stourbridge  Basin 
(»r  Syncline,  which  passes  by  the  Thorns  and  Tintam  Abbey  and 
throuoh  Hay  Gre>en  to  the  boundary-i'ault  at  Hung-ary  Hill. 
IVext  follows  the  Peter's  Hill  Anticline,  which  is  truncated  on 
the  south-west  by  the  same  fault.  The  Thick  and  Heathen  Coals 
and  the  various  fireclays  are  thus  brought  up  to  or  near  the 
surface  over  a  consiiderable  area,  a  circumstance  that  enabled  the 
fireclays  to  be  worked  T\-ith  little  difficulty.  But  as  the  clays  are 
followed  to  the  deep  the  accumulation  of  underground  water  in 
the  Cnulley  district  on  the  east  of  tlie  Xetherton  Anticline,  and 
in  the  Stourbridge  basin  on  tlie  west,  threatens,  unless  a  compre- 
hensive drainage  scheme  is  promptly  adopted,  to  arrest,  as  it 
already  severely  hampers,  the  exploitation  of  large  reserves  of 
valuable  fireclays. 

South-west  of  Dudley  the  Russell's  Hall  Fault,  here  an  uj)- 
throw  of  120  ft.  to  the  north-east,  crosses  the  district  and  brings 
U])  the  Thick  Coal  to  the  surface.  The  outcrop  of  this  seam  ha>^ 
been  traced  from  Lower  Gornal,  past  Dudley,  and  alon^  the 
ea.^tern  sides  of  the  Silurian  anticlines  of  Dudley  Castle,  the 
"Wren's  Nest,  and  Sedgley,  towards  Wolverhampton. 

Clays  above  tiik  Tmk  k  Com.. 

In  the  Brettell  Lane  district  a  gmnl  r liy  has  been  found  beneath 
the  Brooch  Coal,  witli  66  percent,  of  silica,  but  up  to  the  present 
i)  lias  l)een  worked  only  on  a  very  small  .s<-ale. 

Ci-.VYs  IX  THE  Thick  Co.vl. 

At  AVitley  Colliery,  south-east  of  Cradley,  the  Thick  Coal, 
which,  a  mile  to  the  north  ond  west,  is  from  11  to  12  yards  in 
thickness  (including  thin  partiiiirs'),  has  swollen  out  into  a  series 
of  about  ten   dift'erent  bands  of  coal,   separated  by  partings  in 
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some  cases  several  feet  thick,  the  whole  series  amounting  to  19 
yards.  Some  of  these  partings  are  workable  batts  and  fireclays 
suitable  for  making  refractory  goods,  sanitary  wares  and  pottery. 
This  splitting  of  the  Thick  Coal  of  the  Dudlev-Stourbridge 
area  at  Witley  is  accentuated  in  the  north  of  the  coalfield,  about 
Essington  and  Wyrley^.  It  might,  therefore,  be  worth  while 
to  re-examine  some  of  the  more  northerly  parts  of  the  coalfield 
to  ascertain  whether  the  representatives  there  of  the  Thick  Coal 
are  accompanied  by  refractory  or  pottery  clays  similar  to  those 
at  Witley. 

Clays  associated  with  the  Heathen  Coals. 

The  seat-earths  of  the  Heathen  Coals  have  a  certain  economic 
value  in  the  Brettell  Lane,  Amblecote,  and  Lye  areas,  although 
they  are  apparently  useless  in  the  more  northern  areas. 

The  Four-Foot  Earth,  beneath  the  Upper  Heathen  Coal,  is 
usually  about  4  ft.  in  thickness,  but  it  is  often  siliceous  and 
makes"  an  mdilferent  firebrick.  In  one  case  it  is  sent  to  the 
North  Staffordshire  Potteries  for  making  saggers,  the  included 
iron  being  extracted  with  magnets. 

The  Bottom  Rock,  beneath  the  Lower  Heathen  iCoal,  is  work- 
able in  some  places,  whilst  in  others  it  is  useless.  At  Lye,  on 
Hie  southern  end  of  the  Xetherton  anticline,  it  is  almost  as  good 
as  the  Old  Mine  Clay,  whereas  in  other  districts  it  is  siliceous 
enough  to  be  made  into  siliceous  firebricks,  or  employed  as  an 
addition  to  fireclay  to  reduce  the  shrinkage,  etc. 

The  Old  Mine  Clay. 

The  typical  district  in  which  the  Old  Mine  Clav  is  present 
may  be  considered  as  two  tracts  separated!  by  the  Netherton 
Anticline,  viz.,  (1)  the  Brettell  Lane,  Delpli,  Amblecote  and 
Lye  areas;  (2j  The  Cradley  area.     See  Fig.  9. 

(1)  In  this  traot  the  Old  Mine  Clay  usually  varies  in  thickness 
from  about  3  ft.  6  in.  to  5  ft.  6  in.  Where  the  thickness  is  below 
the  average  the  se-im  is  occasionallv  overlain  by  the  Broad  Earth 
(in  some  mines  a  fireclay  of  economic  value),  which  may  represent 
the  top  of  the  Old  Mine  Clay  in  those  places  where  the  latter  is 
at  its  thickest. 

The  Old  Mine  Fireclay,  which  at  Amblecote  is  3  ft.  T  in. 
in  thickness,  increases  rapidly  to  6  or  T  ft.  near  the  western 
boundary  fault  of  the  coalfield ;  while  eastward,  in  the  direction 
of  the  Netherton  anticline,  the  clay  becomes  definitely  thinner 
than  the  average  for  this  district,  and  approximates  to  the 
thickness  commonly  found  in  the  area  east  of  that  anticline. 

In  the  west,  near  Amblecote,  the  Old  Mine  fireclay  is  directly 
overlain  by  the  Bottom  Rock,  a  siliceous  clay  forming  the  seat- 
earth  of  the  Lower  Heathen  Coal,  although  eastward  they  are 
separated  bv  from  5  to  15  ft.  of  measures,  including  the  Broad 
Earth. 

The  clay  is  thickest  in  the  north  about  Brettell  Lane,  where 

1  •  The  South  Staffordshire  Coalfield  '  (Mem.  Geol.  Stirv.),  ed.  2,  1859,  pp.  18-27. 
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in  one  case  it  attains  an  exceptional  thickness  of  T  ft.  Here,  as 
already  stated,  the  Broad  Earth  occurs  where  the  Old  Mine  Clay 
is  thinnest  (4  ft.),  and  appears  to  represent  th«  higher  part  of  the 
Old  Mine  Clay  of  neighbouring  tracts.  It  is  separated  from 
the  Lower  Heathen  Coal  by  fiora  13  to  21  ft.  of  measures, 
including  the  Bottom  Rock  and  also  the  Broad  p]arth,  wherever 
these  are  present. 

(2)  In  the  Cradley  tract,  to  the  east  of  the  Netherton  anti- 
cline, the  Old  Mine  Clay  varies  from  2  ft,  9  in.  to  3  ft.  6  in.  in 
thickness,  and  in  places  is  overlain  by  a  stinking  coal.  Its 
distance  below  the  Lower  Heathen  Coal  increases  at  first  slowly, 
and  then  rapidly  till,  a  little  east  of  Cradley,  it  becomes  65  ft. 
or  more.  A  sulphur  or  stinking  coal  and  another  coal  occur  in 
this  thickening  belt  of  measures  {see  Sections,  PI.  II). 

Outside  the  typical  district  the  Old  Mine  Clay  occurs  at  Shut 
End,  but  in  such  a  debased  condition  that  sometimes  it  has  not 
been  detected.  At  Saltwells  (Ij  miles  east  of  Brierley  Hill),  on 
the  eastern  slope  of  the  Netherton  anticline,  what  is  called  the 
Whit«  Stone  (possibly  the  representative  of  the  Broad  Earth), 
and  the  Old  Mine  Clay  upon  which  it  rests,  have  both  been 
occasionally  used  for  making  firebricks,  but  the  Old  Mine  Clay 
at  this  point  is  hardly  of  such  good  quality  as  in  the  t^']^ical  area. 

Farther  north,  near  Dudley,  it  has  not  been  detected,  while 
at  Gornal  it  is  represented  merely  as  a  useless  'grey  rock,'  some- 
times mixed  with  fireclay,  beneath  the  Sulphur  Coal. 

In  the  Tipton  and  Sedgley  area,  still  farther  north,  the  fireclay 
underlying  the  Sulphur  or  Stinking  Coal  may  represent  the 
Old  Mine  Clay,  but  has  none  of  its  characteristic  qualities. 

Thus  the  Old  Mine  Clay  exhibits  its  thickest  development  in 
the  Brettell  Lane  neighbourhood,  where  it  is  of  the  same  high 
quality  as  in  the  Lye  and  Cradley  areas  on  the  two  sides  of  the 
Xetherton  anticline.     The  clay  is  thinnest  east  of  the  anticline. 

The  scam  as  a  whole  deteriorates  in  quality  in  a  direction  ntirth- 
eastward  from  Brierley  Hill,  until  it  becomes  of  little  or  no 
economic  value.  Concurrently  with  these  changes  the  measures 
bet>\een  the  Lower  Heathen  Coal  and  the  Old  Mine  Clay,  or  its 
representatives,  increase  considerably  in  thickness  towards  the 
north-east. 

The  Old  Mine  Clay  derives  its  superiority  from  its  relative 
proportions  of  silica  and  alumina,  together  with  its  low  peroentage 
of  alkalies  or  other  natural  fluxes.  The  relative  percentages  of 
silica  and  alumina,  however,  vary  in  different  parts  of  the  seam, 
usually  in  a  vertical  direction,  but  horizontally  also,  and  the 
types  of  clay  resulting  must  be  judiciously  selected  for  the  pur- 
poses for  which  they  are  destined. 

In  an  average  section  the  Old  Mine  Clay  is  divisible  into  three 
parts: — (a),  an  upper,  almost  black,  mild  and  aluminous  clay, 
passing  into  (&),  a  central  less  mild,  brownish  or  dark-grey  clay, 
which  grades  downwards  into  (c).  a  lower  ]iale-grey,  strong  and 
siliceous  clay. 

The  black  clay  may  contain  40  per  cent,  or  more  of  alumina, 
whilst  (lie  remainder  contains  only  about  25  to  28  per  cent. 
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This  arrangement  into  tliree  zones,  however,  is  not  always 
evident,  for  occasionally  only  two  are  recognised — a  black  clay 
upon  a  light-grey  clay  —  the  best  black  being  a  steel-crucible 
clay,  and  the  best  grey  being  good  for  glass-house  pots.  Again, 
the  dark  '  mild  '  top  is  sometimes  of  little  use,  and  in  one  case 
at  least,  where  the  clay  is  6  ft.  in  thickness,  the  black  seam  is 
near  the  bottom,  whilst  the  top  is  pale  and  strong.  At  one 
locality  the  greater  part  of  the  seam  is  a  strong  siliceous  clay 
containing  over  85  per  cent,  of  silica,  while  at  another  locality 
the  top  of  the  seam  is  a  thin  band  of  siliceous  clay  (called  the 
'  blazer  ')  suitable  for  making  a  siliceous  firebrick.  Half  a  mils 
away  the  Broad  Earth,  which  merges  downwards  into  a  mild 
black  clay,  overlies  a  few  iuches  of  similar  but  impersistent 
silica-stone,  resting  on  clay  apparently  of  the  usual  tvne,  but  ^f 
wliich  the  black  top  is  selected  for  making  glass-house  pots.  In 
another  case  the  seam  is  more  or  less  dark  all  through,  and  is 
suitable  for  making  the  finest  wares. 

It  is  the  usual  practice  to  grade  the  clays  into  three  classes — 
best,  seconds  and  ofltals ;  but  it  must  be  clearly  understood  that 
this  grading  depends  upon  the  nature  of  the  clay,  and  not  upon 
its  position  in  the  seam,  and  in  fact,  the  clay,  as  we  have 
pointed  out  before,  varies  in  a  lateral  as  well  as  in  a  vertical 
direction.  At  one  locality  the  best  clay  is  white,  at  another  it 
is  black.  The  seconds  and  offals  are  used  for  the  coarser  and  less 
finished  goods. 

Xew  Mike  Clays. 

Beneath  the  Old  Mine  Fireclay  in  the  typical  area  near 
Stourbridge  there  are  practically  no  coals  to  be  met  with  in  a 
fairly  thick  series  of  measures.  There  are,  however,  five  or  more 
fireclays  of  varying  economic  value,  terined  locally  the  '  New 
Mine  Clays.'  Of  these,  the  upper  or  Xo.  1  New  Mine  Clay  is 
the  best  known. 

In  some  cases  one  or  more  of  the  New  Mine  clays  have  been 
proved  but  not  yet  exploited,  and  occasionall}-  the  No.  1  New 
Mine  Clay  has  not  been  reached  in  the  shafts. 

The  No.  1  New  Mine  Clay,  which  ranges  from  4  ft.  to  5  ft. 
in  thickness,  is  usually  light  in  tint,  ond,  like  most  fireclays, 
is  subject  to  great  lateral  changes  in  texture  and  quality,  and 
in  the  number  of  included  '  cannoeks,'  i.e.,  nodules  of  iroQ- 
stone.  It  varies  from  a  useless  clay  to  one  rivalling  in  quality 
the  Old  Mine  Clay,  and  is  suitable  for  making  glass-house  pots 
and  spelter  crucibles.  Sometimes  it  is  more,  sometimes  less, 
siliceous  than  the  Old  Mine  Clay.  Occasionally  it  is  used  for 
making  glazed  bricks  and  sanitary  wares. 

The  No.  2  New  Mine  Clay  varies  from  3  ft.  or  less  up  to 
4  ft.  6  in.  in  thickness,  and  is  sometimes  too  thin  to  be  worth 
working.  It  is  a  light-coloured  fireclay  of  normal  texture  and 
hardness,  with  the  usual  variations.  Its  quality  is  perhaps  not  so 
good  as  that  of  the  No.  1  New  Mine,  but  it  is  suitable  for  ordinary 
goods. 

The  No.  3  New  Mine  Clay  has  been  proved  only  in  the  Lye 
and  Brettell  Lane  areas,  where  it  varies  from  about  3  ft.  6  in. 
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to  6  ft.  (pjoved)  ill  thickness.  It  is  now  being  worked  at  four 
mines,  and  in  tliiee  other  mines  lias  been  either  worked  out  or 
abandoned. 

The  1^0.  4  New  Mine  Clay  has  been  proved  in  four  mines  to 
range  up  to  4  ft.  G  in.  in  thickness.  It  is  a  strong  clay  and  is 
worked  occasionally. 

The  No.  5  New  Mine  Clay  has  been  proved  at  two  localities 
with  a  maximum  thickness  of  7  ft.  South  of  Lye  it  is  a  good 
clay  of  uniform  quality,  varying  in  tint  from  black  above  to 
dark-grey  below. 

None  of  these  four  lower  New  Mine  clays  is  perhaps  equal  in 
quality  to  the  Old  Mine  Clay,  and  they  are  all  liable  to  contain 
cannocks  of  ironstone.  Some  of  them  are  used  for  making  glazed 
brick,  sanitary  ware  and  pottery. 

In  the  northern  area  the  fireclays  of  the  New  Mine,  Fireclay, 
and  Bottom  Coals  are  the  most  important  of  the  clays.  The  two 
latter  are  used  for  making  refractory  wares  of  the  ordinary  type. 

General  observations. 

Reserves:  As  the  Old  Mine  .Clav  was  probably  the  first  seam 
to  be  worked,  and  on  account  ot  its  high  quality  is  still  the  most 
A'aluable  of  the  local  clays,  the  reserves  are  necessarily  becoming 
small.  Especially  is  this  the  case  wherever  the  bed  was  easily 
accessible  at  its  outcrop  or  at  shallow  depths,  and  in  some  of  the 
mines  this  seam  is  exhausted.  Elsewhere,  :n  districts  where  the 
bed  lies  at  greater  depths,  there  are  still  large  reserves  of  excellent 
clay,  though  perhaps  not  of  a  quality  ec^ual  to  that  in  the  Stour- 
bridge, Amblecote,  Lye  and  Brettell  Lane  areas. 

The  various  New  Mine  Clays  constitute  a  large  reserve  of 
material  suitable  for  the  manufacture  of  most  classes  of  refractory 
goods.  In  some  of  the  mines  one  or  more  of  tliese  clays  have 
been  exhausted,  while  the  others  have  scarcely  been  touched  or 
have  merely  been  proved. 

In  a  general  view  of  the  district  it  can  be  stated  with  confidence 
that  in  quality  and  quantity  the  reserves  of  fireclay  are  sufficient 
for  all  requirements  for  many  years  to  come. 

The  South  Staffordshire  Mines  Drainage  scheme,  so  far  as  it 
applies  to  the  fireclay  district  near  Stourbridge,  deals  with 
surface  water  alone,  but  a  voluntaiy  associati(m  of  firms  of  fire- 
brick makers  and  projierty  owners  deals  with  the  deep  water.  A 
levy  is  made  of  one  penny  per  ton  on  the  jninerals  raised.  This 
scheme  keeps  the  underground  water  at  its  pr^ent  level  but  is 
inadequate  to  unwater  the  deep  parts  of  the  mines,  so  that 
although  there  are  large  reserves  of  mineral,  unless  some  compre- 
hensive drainage-scheme  is  adopted  much  of  this  reserve  will 
remain  inaccessible. 

Wliininff :  In  this  district  the  fireclays  are  generally  won  by 
means  of  shafts;  but  in  a  few  cases  openworks,  day-levels,  drifts 
and  slants  are  used. 

Worlinf/ :  The  clays  are  worked  in  much  the  same  manner 
as  the  coal-seams,  rrenerallv  on  the  pillar-and-stall  system,  but 
occasionally  on  the  longwall  system.  Explosives  are  extensively 
em])loyed. 
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Weathering :  The  claj  is  tipped  on  the  surface  in  dumps, 
tips,  or  large  heaps.  In  a  few  cases,  where  two  or  more  beds  of 
clay  are  worked  at  a  mine,  each  clay  is  tipped  separately  on  its 
own  dump,  but  this  practice  is  far  from  general,  and  at  many  of 
the  mines  the  different  clays  are  thrown  on  to  the  same  heap. 

Usually  the  clay  is  allowed  to  weather  as  long  as  possible. 
At  the  present  time  (1916)  the  period  allowed  for  this  has  to 
be  curtailed  on  account  of  the  scarcity  of  underground  labour; 
but  in  normal  circumstances  the  clays  are  weathered  from  8 
months  to  3^  years.  At  some  works  the  period  has  been 
2j  months;  at  others  10  years.  In  one  case  the  clay  is 
not  weathered  at  all,  while  some  old  dumps  at  another  works 
Lave  been  standing  for  probably  not  less  than  20  years.  It  is 
generally  agreed  that  long  weathering  is  beneficial,  as  it  dis- 
integrates the  clay,  renders  it  friable,  increases  its  plasticity, 
dissolves  out  iron  and  alkalies,  and  frees  any  ironstone-nodules 
present  from  adherent  matter  and  so  enables  them  to  be  detected 
and  remoVed.  But  while  these  results  are  obtained  on  the  exposed 
parts  of  the  dump  it  is  recognised  that  the  eft'ect  may  be  slight 
in  its  interior,  and  there  is  a  tendency  now  to  spread  the  clay 
in  thinner  heaps  Avherever  room  is  obtainable,  and  to  assist  the 
weather  by  spraying  the  heaps  with,  water,  or  by  other  processes 
regarded   as  trade  secrets. 

Selecting  and  Blending :  The  weathered  clays  are  selected 
and  blended  according  to  the  nature  of  the  goods  to  be  made. 
The  Old  Mine  Clay  in  particular  is  graded  into  three  qualities, 
known  as  '  best,'  '  seconds  '  and  '  offal ' ;  this  grading  being 
governed  by  the  character  of  the  clay  and  not  by  its  position  in 
the  seam.  The  best  clay  is  used  mainly  for  glass-house  pots,  the 
seconds  for  crucibles,  and  the  offals  for  ordinary  firebrick  goods. 

Grog :  The  selected  and  blended  fireclays  are  ground  with 
a  suitable  proportion  of  '  grog'  or  '  chamotte,'  added  to  counter- 
act shrinkage;  or  with  some  form  of  silica  stone,  introduced 
partlv  for  the  purpose  of  raising  the  silica  percentage.  The 
grogs  used  are  (1)  burnt  fireclay,  specially  prepared  for  ,the 
purpose  bv  burning  lump  clay  in  upright  kilns,  and  (2)  waste 
burnt  fi.rebricks  and  kiln-dust,  or  firebricks  roughly  mode  for 
the  purpose.  The  silica-stones  used  are  siliceous  sandstones  such 
as  the  Gornal  Stone  and  Bilston  Stone  from  the  local  Coal 
Measures,  quartzites  and  sandstones  from  the  '  Millstone  Grit ' 
of  North  Wales,  and  Cambrian  quartzite  from  the  Lickey  Hills 
near  Broms<?rove,  It  is  stated  also  that  red  sand  from  the  local 
Trias  and  Glacial  drift  is  used  for  the  same  purpose. 

Grinding  :  The  grinding  is  done  under  edge-runners  revolving 
in  a  perforated  pan,  the  motive-power  being  steam,  or,  in  a  feAV 
cases,  electricity.  In  most  places  the  ground  mixture  is  then 
screened,  tempered  with  water  in  some  form  of  pug-mill  or  open 
mixer,  and  carried  to  the  moulding-shed,  where  it  is  moulded 
bv  hand  into  firebricks,  furnace-bricks,  gas-retorts,  glass-house 
pots,  crucibles,  etc.  At  some  of  the  works  a  part  of  the  clay  is 
moulded  bv  machinery  for  wire-cut  bricks,  and  such  goods  a.s 
pressed  bricks,  honeycomb-bricks  for  hot-blast  stoves,  gas-retorts, 
sleeves,  stoppers  and  nozzles,  tuyeres,  etc. 
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Drying :  The  goods  are  dried  on  floors  heated  by  coal  fires,  or 
by  steam  (waste  or  live).  The  time  required  depends  on  the  size 
of  the  article,  ordinary  firebricks  taking  2  or  6  days,  whilst  a 
gas-retort  needs  as  many  weeks,  and  a  glass-house  pot  several 
months.  In  one  works,  where  Price's  Patent  Tunnel  Drier  is 
used,  the  firebricks  are  placed  in  tiers  on  trucks,  which  are  slowly 
moved  from  one  end  of  the  drier  at  80°  F.  to  the  other  at  150°  F. 

Firing :  The  dried  goods  are  fired  in  downdraught  kilns, 
usually  round  ('bee-hive'),  occasionally  oblong.  At  one  works 
continuous  kilns  after  a  German  pattern  are  used  (p.  141),  while 
at  another  the  kilns  are  arranged  in  series  in  such  a  way  that  the 
heat  given  off  during  the  cooling  of  one  kiln  is  used  to  dry  the 
bricks  stacked  for  firing  in  the  next. 

Pyrometer :  The  firing  temperature  and  degree  to  which  the 
firing  is  approaching  completi'on  are  judged  by  s,egor-cones, 
trial-bricks,  and  in  one  or  two  cases  by  p^Tometer. 

Products :  The  refractory  ware  produced  in  this  district  is 
very  varied  and  includes  firebricks  of  various  g^rades  and  shapes, 
furnace  and  cupola  bricks,  blast-furnace  blocks,  bricks  for  hot- 
blast  stoves,  coke-oven  bricks,  light  bricks  for  marine  engines, 
stoppers,  nozzles,  sleeves,  etc.,  glass-house  pots,  tanks  and  blocks, 
baths  and  glazed  bricks,  gas-retorts  and  retorts  of  various  kinds. 

The  larger  firms  usually  specialise  on  one  or  more  of  these 
products.  Two  firms  make  a  siliceous  brick  from  a  strong  sili- 
ceous band  in  the  Old  Mine  Clay. 

Raw  or  burnt  clay  is  supplied  to  spelter  works  and  to  makers 
of  steel  crucibles,  glass-pots,  etc. 
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Fig.  9. — Map  of  the  South  Staffordshire — Worcestershire  Claij  area. 
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Key  to  numbers  ox  the  Map.   Fig.  9. 


No. 
J. 

Name  of  ' 
Harris  &  Pearson 

FlEM. 

2. 

,, 

3. 

Timmis  &  Co. 

4. 

»»                  ... 

6. 


8a. 
9. 


John  Hall  &  Ccf.  

Rufford&Co.     ...  

Mobberley  &  Bay  ley 

B.  Gibbons,  Junr.  

Stourbridge  Glazed  Brick  and  Fireclay 

Co *.. 

Doulton  &  Co.     ... 

Trotter,  Haines  &  Corbett        

Bo  wen '  s  Su  ccessors 
Mobberley  &  Perry 


6.     J.  Bates 


W.  Mobberley 

Him  lev  Fire  and  Red  Brick  Co. 

J.  T.  Price  &  Co.  

J.  &  S.  Baggott  

G.  G.  Wilkinson  &  Co., 

John  Walker 

Iving  Bros.  (Stourbridge) 


Stourbridge  Refractories  Co. 
J.  Waterfield  &  Son 
Evers  &  Sons 

H.  T.  Hickman 

George  K.  Harrison 


10. 

11. 

12. 

13. 

14. 

15. 

1 

16a. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 


Harper  &  Moores 
E.  J.  &  J.  Pearson 


Black  squares  show  site< 
Crosses  show  sites  of  jjar 


Mine  ob  Qcaery,  etc. 
Plant's  Hollow  Mine. 
Turner's  Lane  Mine. 
Arablecote  Bank  Mine. 
Witley  Collier^'. 
Amblecote  Bank  Mine. 
Hungary  Hill  Collier}'. 
Timbertree  Collier}-. 
Cuba  Pit. 
Cartwright's  Pit. 

Thornleigh  Pit. 

Saltwells  Openworks. 

Brettell  Lane  Collier}-. 

Tinkers  Field  Pits. 

Oldnall  Colliery. 

Hayes  Colliery. 

Thorns  Colliery. 

Rookery  Pit. 

Ettmgshall  Park  Openworks. 

Hurst  Hill  Colliery. 

Shafts. 

Him  ley  Xo.  7  Pit. 

(Joneygree  Pit. 

Fireclay  Mines. 

Oak  Farm  Xo.  9  Pit. 

Xetherend  Colliery. 

Cradley  Park  C'olliery. 

Delph  Xos.  3.  4.  11  and  12  Pits. 

Shut  End  ColUery. 

Upper  Gonial  Colliery. 

Homer  Hill  Colliery. 

Hudfly  Castle  Pit." 

Lye  Pit. 

Brettell  Kane  Pit. 

Xagerstiekl  Pit. 

LD^\  cr  Delph  Colliery. 

Delph  Xo.  7  Pit. 

Iron  Jack  Pit. 

Crown  Xo.  5  Pit. 

Xew  Raven sitch  Pit. 

Freehokl  Pit. 
of  inmes. 
ish  churches. 


Work 
■works. 
G2  S.W 


Stourbridge  Area. 

RuFFORD  &  Co.,  Ltd. 

Hungary  Hill,  Stourbridge. 

At  Hungary  Hill,  ^  mile  south-east  of  Stourbridge. 
Shafts    (Hungary    Hill.    No.    8   Pit),    adjacent    to   the 


One-inch  Ne^y  Ser.  Ordnance  167  ;  Old  Ser.  Geological 
six-inch  Worcestershire  4  S.AV. 
Latitude  52°  27'  15".     Longitude  2°  7'  40". 
Geological  forviotion  :  Middle  Coal  Measures.     Old  Mine  Fin'- 
clav  and  New  Mine  Fireclays. 
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In  the  Xo.  8  Pit  the  Old  Mine  Fireclay,  4  ft.  6  in.  thick,  lies 
at  a  depth  of  81-|  yards. 

The  raising  of  fireclays  at  this  colliery  has  practically  come  to 
a  standstill.  The  coal  being  all  worked  out,  the  remaining  clays 
cannot  be  worked  at  a  profit,  owing  to  the  high  cost  of  pumping. 
A  large  stock  of  clay  has,  howeyer,  been  raised  and  remains  in 
the  dumps,,  which  are  of  unusual  size. 

In  addition  to  the  Old  Mine  Clay,  the  clays  under  the  two 
Heathen  Coals  and  the  ISTo.  1  to  '^o.  5  New  Mine  Clays  are 
present,  and  have  all  been  tried  or  worked.  The  Xo.  1  iS^ew  Mine 
Clay  has  not  been  worked.  In  the  Bottom  liock  under  the  Lower 
Heathen,  Coal  there  is  2  ft.  of  good  clay,  the  remainder  being  full 
of  ironstone-nodules   ('  canks  '   or  '  cannocks  '). 

Reserves :  Large  in  the  dumps. 

Mode  of  working :  Both  pillar-and-stall  and  longwall  metKods 
haye  been  employed. 

Treatment:  Weathered  for  many  years.  The  clay  is  picked 
oyer  for  the  removal  of  ironstone  and  other  impurities.  The  Old 
Mine  Clay  is  graded  into  three  qualities  :  '  lest '  or  '  firsts,'  for 
glass-house  pots;  'seconds'  for  crucibles;  and  'thirds'  or 
'  ofl'als  '   for  ordinary  firebrick  goods. 


Amblecote,  Lye  and  Cradley  Area. 
John  Hall  &  Co.  (of  Stottrbrtdge),  Ltd. 

Amblecote,  Stourbridge. 

Works:  At  Amblecote  Bank,  |  mile  X.E.  of  Stourbridge. 

Mines:  Shafts  (Amblecote  No.  2  Pit),  250  yards  S.W.  of  the 
works. 

Maps  :  One-inch  New  Ser.  Ordnance  167,  Old  Ser.  Geological 
62  S.W.;  six-inch  Staffordshire  71  S.W. 

Latitude  52°  27'  47" .     Longitude  2°  8'  6" . 

Geological  formation  :  Middle  Coal  Measures.  (Old  Mine  Fire- 
clay and  New  Mine  Fireclays.) 

The  following  section  of  the  pumping-shaft  of  No.  2  Pit  shows 
tlie  thicknesses  and  depths  of  the  more  important  beds:  — 

Thickness.  Depth. 

Ft.  In.        Yds.  Ft.  In. 
Thick  Coal  (near  surface) 
LoMcr  Heathen  Coal  ... 


1   10 


Partmg  

Bottom  Pvock  ... 
Old  Mine  Fireclay  (working) 
Xo.  1  Xew  Mi^te  Fireclay  (working)     ... 
Xo.  2         ,,  ,,         (not  now  worked) 

Xo.  .3         .,  ,,  (abandoned) 

Fireclay 

Blue  Measures  Fireclay  (bastard)     ... 
Xo.  4  Xew  Mine  Fireclay  (working)     ... 
Fireclay 

Xo.  5  Xew  Mine  Fireclay 
Bottom  of  sliaf  t  at 


3 

4 

36 

2 

6 

3 

7 

42 

0 

1 

5 

0 

52 

2 

0 

4 

6 

61 

0 

0 

3 

6 

75 

0 

0 

4 

4 

79 

2 

4 

8 

6 

84 

0 

7 

4 

6 

88 

2 

1 

1 

0 

97 

1 

1 

7 

0 

101 

0 

7 

- 

106 

1 

10 
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The  Bottom  Rock,  separated  from  the  Lower  Heathen  Coal 
by  a  parting,  is  highly  siliceous.  Xo.  1  Xew  Mine  Clay  is  a 
'  mild  '  (highly  aluminous)  clay.  No.  4  New  Mine  Clay  is  a 
'  strong '  (highly  siliceous)  clay.  The  Old  Mine  Clay,  which 
becomes  6  or  7  ft.  thick  as  it  approaches  the  western  boundaiy 
fault  of  the  coalfield  on  tlie  west,  consists  partly  of  light-grey 
('  white  '),  partly  of  dark-grey  ('  black  ')  clay;  the  latter  variety 
contains  41  per  cent,  of  alumina  and  is  regarded  as  a  '  mild  ' 
clay.  The  New  Mine  clays  are  generally  light-grey.  The 
Bottom  Rock,  spoken  of  as  '  silica-rock,'  is  an  incoherent  gritty 
sandstone,  which  is  utilised  as  a  constituent  in  siliceous  fire- 
bricks. 

The  measures  dip  gently  northward. 

Reserves  :  Ample.  Limited  on  the  west  by  the  boundary  fault 
of  the  coalfield.     ATater  presents  no  difficulties. 

Mode  of  xcorkinf) :  The  Old  Mine  Fireclay  is  worked  by  pillar- 
and-stall;  No.  4  New  Mine  by  lougwall. 

Treatment:  The  clays  are  dumped  in  sej^arate  heaps  and 
weathered  for  one  to  four  years,  and  in  some  circumstances  for 
five  years.  The  process  is  believed  to  remove  alkalies  and  iron. 
Any  ironstone-nodules  not  left  undergi'ound  are  picked  out  at  the 
dumps  by  women. 

The  Old  Mine  Clay  is  graded  into  three  qualities:  'firsts,' 
'seconds'  and  'offal.'  The  best  white  clay,  which  is  used  for 
making  glass-house  pots,  is  worth  £3  per  ton  at  the  pit-head. 
Some  of  this  is  exported  to  Australia.  The  black  clay  is  sold  for 
making  crucibles  at  the  steel-works.  The  so-called  '  offal '  forms 
the  bulk  of  the  clay,  and  from  this  the  ordinary  fireclay  goods 
are  manufactured.  Both  white  and  black  clays  are  sold  to  the 
Birmingham  brassfounders.  The  grog  used  consists  of  burnt 
white  fireclay,  and  the  '  Bottom  Rock.' 

MOBBEKLEY    &.    PeERY,     LtD. 
Stourbridge. 

Situation  :    There    are    three    brickworks  and  three  principal 
mines,  details  of  which  are  as  follows:  — 
Works:  The  Hayes  TVorks,  Lye. 

The  Hurst  Works,  AVoodside,  near  Dudley. 
The  Himley  Works,   Kingswinford. 

Mines:  (1)  Oldnall  Colliery,  Lye. 

(2)  Haj-es  Colliery,   Lye. 

(3)  Thorns  Colliery,  Lye. 

Mops:  Oue-iuch  Now  Ser.  (Ordnance  IGT  :  Old  Ser.  Geological 
62  S.W. ;  six-inch  (Oldnall  and  Haves  Collieries)  Worcestershire 
4  S.E.;  (Thorns  Colliery)  Staffordshire  71  S.E. 

(1)  Li^titude  52°  27'  8".     Longitude  2°  5'  56". 

(2)  .,        52°  27'  23".  „  2°  5'  57". 

(3)  ,,        52°  27'  59".  „  2°  7'  0". 
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Clay  is  also  mined  occasionallv  for  use  at  tlie  Himley  works  ou 
a  leasehold  held  under  Lord  Dudley. 

At  the  Hayes  works  red  clay  (marly)  is  dii^  opencast  for  the 
manufacture  of  blue  bricks. 

Geological  formation  :   Middle   Coal  Measures. 

The  sections  at  the  Collieries  are  as  follows :  - — 

Thickness.  Depth. 

Oldnall  Colliery — -  Ft.  Yds. 

Measures  521  ...  173| 

Top  Coal  7  ft.  *   \  Equivalent  of  7       ,  q  i  qa 

Bottom  Coal  12  ft.       )  the  Thick  Coal,  j      ^"^  "•  ^^^ 

Measures  ...         ...         ...         ...  4.5  ...  195 

Old  MixE  Fireclay  (working)        ...  3i  ...  196|- 

Thickness.  Depth 

Hayes  Colliery —  Ft.                         Yds. 
Measures  with  Top  Coal  and  Bottom 

Coal 540  ...           180 

Measures           ...         ...         ...         ...  51  ...           197 

Old- Mine  Fireclay  (working)        ...  3^  ...           198 

Measures  (some  coal) 30  ...           208 

Xo.  1  Xew  MixE  Fireclay  (wo rkiiig)  4  ...          209* 

Thorns  Colliery — 

About  50  yards  to  the  Old  Mine  Fireclay  (3  ft.) ;   sinking  to  Xo.  1  X-ew 
Jline  Fireclay'  is  in  progress. 

The  Old  Mine  Claj-,  which  is  black  at  the  top,  passes  down- 
wards through  dark-grey  to  pale-grey.  At  Hayes  Colliery  it  is 
more  or  less  black  throughout  and  is  especially  suitable  for 
making  glass-house  pots  and  crucibles.  At  Thorns  Colliery  the 
Old  Mine  Clay  is  grey  and  is  used  as  an  ingredient  in  manufac- 
turing glass-house  pots.  At  Oldnall  Colliery  the  clay*  varies  in 
colour  from  black  to  grey  and  is  of  uniform  quality  throughout. 

Reserves :  Reserves  of  the  strong  siliceous  clay  frOm  the  Old 
Mine  Clay  at  the  Hayes  Colliery  are  estimated  at  150',000  tons. 
Mr.  Pearson-Perry  estimates  that  tlie  genoi'al  reserves  of  clay 
will  last  100  years. 

Mode  of  iL'orkin  a  :  Both  coal  and  clav  are  worked  on  the  lonjj- 
wall  system. 

Treatment :  The  clay  is  weathered  on  the  banks  for  A-arious 
})eriods  uo  to  3  years.  The  siliceous  clay  is  treated  specially. 
Por  retorts  the  grog  added  is  burnt  fireclav:  for  furnace-brick 
mixtures  Gornal  stone  is  added. 


Harrer  &  MooRES,  Ltd. 
Lower  Delph,  Stourbridge. 

Woi'J^s :  At  Lower  Delph.  between  Lye  and  Cradley. 

Mine :  Lower  Delph,  near  the  Hayes,  with  undergiound  exten- 
sions towards  Cqlleygate. 

Maps:  One-inch  Xew  Ser.  Ordnance  16T,  Old  Ser.  Geological 
62  S.W.;  six-inch  Worcestershire  4  S.E. 

Latitude  52°  27'  29".     Longitude  2°  5'  42". 

Geological  formation  :  Middle  Coal  Measures. 
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Thickness. 

Depth 

Yds. 

Yds. 

94 

W 

1 

95 

25 

120 

14 

134 

20 

1.34 

1 

155 

17 

172 

)               1 

173 

18 

191 

1' 

192i 

The  following;  is  an  abstract  of  the  shaft  section 


Measures 

Brooch  Coal  (workuig) 

Measures 

Thick  Coal  with  Measures  (working) 
Measures  ... 

Old  Mine  Fikeolay  (working) 
Measures  ... 

No.  1  New  Mine  Febeclay  (working 
Measures  ... 

No.  2  New  Mine  Fireclay   ... 
(not  worke<i  but  workable). 

In  the  top  part  of  the  Thick  Coal  there  is  a  seam  of  fireclay, 
variable  in  quality,  and  10  in.  to  2  ft.  thick.  The  Heathen 
Coals  are  only  12  to  14  in.  thick. 

A  sulphur  coal  about  a  foot  thick  lies  immediatelv  on  top  of 
the  No.  1  ]S^ew  Mine  Fireclay.     The  beds  dip  gently  eastward. 

There  are  two  west-aud-east  faults  in  the  mine,  both  with 
downthrow  south.  The  more  northerly  has  a  throw  of  8  yards 
and  affects  the  coals  and  fireclays;  the  more  southerh*  one  has  a 
downthrow  of  10  yards  to  the  south  and  affects  the  Thick  Coal. 

The  Old  Mine  Clay  at  this  locality  is  very  hard  and  becomes 
gritty  on  the  south  side  of  the  property.  The  top  of  the  seam 
is  milder,  and  is  used  chiefly  for  glass-house  pots  and  crucibles. 

The  No.  1  New  Mine  Clay  is  milder  than  the  Old  Mine  Clay 
and  -is  selected  for  manufacturing  cupola  and  blast-furnace 
linings. 

Reserves :  The  output  of  clay  could  easily  be  doubled  if  demand 
arose.  The  reserves  are  estimated  at  T  to  8  acres  of  the  Old  Mine 
Fireclay,  52  acres  of  the  No.  1  New  Mine,  rnd  60  acres  of  the 
No.  2  New  Mine  Clay. 

Mode  of  uwrkiruf :  The  clay  is  worked  on  the  longwall 
system.  Very  little  trouble  arises  from  water.  There  is  not 
much  waste,  and  what  there  is  remains  in  the  workings. 

Trentment :  Weathering  in  a  few  months  breaks  down  the 
hard  clay  into  a  friable  mas^  and  releases  the  small  ironstone- 
nodules  (' cannocks '). .  Bricks  made  from  unweathered  clay  are 
friable  and  abrade  quickly,  whereas  those  made  of  we<ithered 
clay  are  hard  and  resistant.  The  clay  is  left  on  the  banks  for  six 
months  and  would  remain  still  longer  if  .spnce  were  available. 
The  grog  used  is  burnt  fireclay;  some  Gornal  s^:one,  and  grit  from 
Mow  Cop  near  Congleton.  are  also  used. 

TiMMIS  &  Co. 
Lye,  Stourbridge. 

River  Stour  Works. 

Works :  (1)  River  Stour  Works  at  Stamber  Mill,  1  mile  east  of 
Stourbridge. 

(2)  Witley  Works,  on  the  Halesowen  road.  ^  miles  east  of 
Stourbridffe. 
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Mines:  (1)  Shaft  and  day-level  at  Amblecote  Bank,  on  north 
bank  of  the  Uiver  Stour,  one-thivd  of  a  7nile  north-by-east  of 
St.   Mark's  Church,   Stamber  Mill. 

(2)  Shafts  (Witley  Colliery)  at  the  Witley  Works. 

Maps :  Ambleoote  Bank :  One-inch  New  Ser.  Ordnance  167, 
Old  Ser.  Geological  62  S.W.;  six-inch  Staffordshire  71  S.W. 

Latitude  52°  27'  42".     Longitude  2°  1'  21". 

Witley  Colliery :  One-inch  maps  as  above ;  six-inch  Worcester- 
shire 4  S.E. 

Latitude  52°  27'  11".     Longitude  2°  4'  13*. 

Amblecote  Bank. 

Geological  formation :  Middle  Coal  Measures  (Old  Mine  Fire- 
clay, Nos.  1  and  2  New  Mine  Fireclays). 

The  Four-Foot  Earth  under  the  Upper  Heathen  Coal  occurs 
in  the  property,  but  it  has  a  high  silica  percentage  and  makes 
an  indifferent  brick. 

The  dip  of  the  measures  is  southward. 

The  section  of  one  of  the  disused  shafts  owned  by  the  Company 
at  Stamber  Mill  is  plotted  on  Plate  I,  No.  1, 

Reserves :  Plentiful ;  the  main  difficulty  arises  from  under- 
ground water. 

Mode  of  working  :  Pillar-and-stall. 

Treatment :  The  clay  is  sorted  by  hand,  some  being  specially 
selected  for  such  goods  as  spelter-crucibles  and  glass-house  pots, 
and  the  remainder  weathered  for  several  months.  The  grog  used 
consists  of  fireclay  specially  burnt  for  the  purpose. 

Witley  Colliery. 

Geological  formation :  Middle  Coal  Measures  (Old  Mine  Fire- 
clay). 

the  Old  Mine  Clay,  which  is  2  ft.  6  in.  thick,  is  31  yds.  6  in. 
below  the  Thick  Coal,  and  is  reached  at  a  depth  of  319  yds.  1  ft. 
(Plate  II,  No.  7).  The  No.  1  New  Mine  Clay  has  recently  been 
proved  at  about  21  yards  below  the  Old  Clay  Mine.  The 
general  dip  of  the  measures  is  south-eastward  at  1  in  5,  decreasing 
toward  the  south-east  to  1  in  20. 

Reserves :  Ample.  Underground  water  gives  trouble,  but  a 
scheme  that  has  the  approval  of  the  Coal  Controller  is  now  being 
proceeded  with  which  will  afford  relief  to  the  District. 

Mode  of  working :  Longwall ;  the  working  face  is  about  a  third 
of  a  mile  long.     The  clay  has  to  be  blasted. 

Treatment :  The  clay  is  weathered  in  dumps  6  ft.  in  thickness, 
water  being  sometimes  thrown  onto  the  clay  to  assist  the 
breaking-do^'n  of  the  lumps.     The  grog  used  is  burnt  fireclay. 

JI.  T.  Hickman. 

Lye,  Stourbridge. 
Worls  :  About  half-a-mile  soutli-west  of  Lye  Station  (G.W.R.). 
Mine:  Shafts  (Huddy  Castle)  near  the  works.     Another  pit  at 
the  works  is  now  worked  onlv  for  coal. 
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Maps :  One-inch  New  Ser.  Ordnance  167  ;  Old  Ser.  Geological 
62  S.W.;  six-inch  Worcestershire  4  S.W.  and  S.E. 

Huddy  Castle:  Latitude  52°  27'  6".     Longitude  2°  7'  15". 

Geological  formation :  Middle  Coal  Measures. 

The  fireclays  represented  are  :  The  Old  Mine  (not  worked  at 
present);  No.  1  New  Mine  (not  good);  Nos.  2  and  3  New  Mine 
(being  worked);  No.  4  New  Mine  (not  workable);  No.  5  New 
Mine  (very  good  and  now  being  worked). 

The  quality  of  the  No.  5  New  Mine  Clay  is  uniform  through- 
out ;  the  colour  is  mostly  dark-grev,  but  son'e  is  black. 

The  beds  dip  N.W.  at  45°. 

Reserves:  Underground  these  are  large;  on  the  surface  there 
is  an  ample  supply. 

Mode  of  working :  The  clays  are  worked  on  the  pillar-and-stall 
system.  There  are  two  shafts,  the  deeper  one  being  used  foi 
de-waterino:  the  workings.  Water  is  a  source  of  trouble  ai 
Huddy  Castle,  but  there  it  can  be  kept  down  b}^  the  existing 
pumps ;  at  the  Lj-e  pit  the  clay  is  drowned  out  and  only  coal  is 
worked. 

Treatment :  The  clay  is  weathered  on  the  banks  for  as  long  a 
period  as  circumstances  permit,  up  to  three  years.  Caunocks 
are  mostly  rejected  underground,  but  such  as  come  to  the  surface 
are  exposed  by  the  weathering  and  are  removed  by  hand. 

King  Brothers  (Stourdridge),  Ltd. 
Netherend,  Stourbridge. 

Worhs:  [1)  Principal  works  at  Netherend;  (2)  a  smaller  works 
at  the  Thorns,  \  mile  north  of  Lye  Station  (G.W.R.). 

Mines:  (1)  Shafts  (Netherend  Colliery)  at  the  Netherend 
W^orks. 

(2)  Shafts  (Cradley  Park  Colliery)  between  Lye  and  Cradley. 

(3)  Shafts  (Nos.  3  and  4,  11  and  12  Pits,  Delph  Colliery),  one- 
third  mile  north-east  of  Lye  Station. 

Maps :  One-inch  New  Ser.  Ordnance  167,  Old  Ser.  Geological 
62  S.W. 

Netherend  Colliery:   six-inch  Worcestersliire  4  S.E. 
Latitude  520" 27'  3(5// _     Longitude  2°  5'  45". 

Cradley  Park  Colliery:    six-inch  Worcestershire  4  S.E. 
Ltititude  52°  27'"^  21".     Longitude  2°  5'  38". 

Delph  Pits:    six-inch  Staffordshire  71  S.E. 

Latitude  52°  27'  50".     Longitude  2°  6'  35". 

The  Delph  Nos.  3  and  4  Pits  are  a  few  yards  north-west  of 
Nos.  11  and  12. 

Geological  formation :  Middle   Coal   Measures. 

At  Netherend  the  No.  1  New  Mine  Fireclay  is  raised;  at 
Cradley  Park  and  at  the  Delj.h  Pits  the  Old  Mine  Fireclay  is 
raised. 

At  Netherend  the  Old  Mine  Clay  was  149  yds.  1  ft.  4  in.  deep; 
the  New  Mine  Clay,  167  yds.  9  in.  deep,  is  oyerlain  by  the  New 
Mine  Coal,  an  inferior  seam  10  or  11  in.  thick.     (Plate  11,  No.  3.) 
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At  Cradle  J  Park  the  Old  Mine  Clay,  wliicli  averages  2  ft.  3  in. 
in  tliickness,  is  186  yds.  2  ft.  deep.     (Plate  II),  No.  4.) 

At  the  Delph  Pits  it  varies  from  2  ft.  6  in.  to  2  ft.  8  in.  thick, 
and  is  24  yards  deep.  The  New  Mine  Clay  has  not  yet  been 
reached. 

In  addition  to  the  fireclays,  the  Brooch  and  Thick  Coals  are 
worked.  The  Old  Mine  Claj  has  a  top  layer,  5  in.  to  8  in. 
thick,  of  dark  clay  of  a  mild  nature.  This  is  not  of  much 
value,  and  is  not  used  unless  it  comes  down  with  the  rest.  The 
bottom  part  of  the  seam,  especially  the  lowest  15  or  18  in.,  is 
the  strongest. 

Reserves :  Ample.  The  working  of  fireclay  at  Cradley  Park 
Colliery  has  been  carried  en  for  about  3  years  only,  and  it  is 
estimated  that  the  reserves  underground  will  last  50  years.  At 
the  Delph  Pits  the  New  Mine  Clay  has  not  yet  been  touched. 

The  underground  water  is  the  chief  obstacle  to  a  large  output. 
This  can  be  dealt  with  at  the  pits  now  working,  but  in  the 
Cradley  district  the  water  is  rising. 

Mode  of  working  :   Pillar-and-stall. 

Treatment :  The  clays  are  weathered  as  long  as  possible — at 
least  two  or  three  months.  The  stronger  clays  need  the  longer 
weathering.  The  Old  Mine  Clay  is  selected  into  '  best,'  from 
which  glass-house  pots  and  tank-blocks  are  made;  '  seconds,'  and 
'  thirds  '  or  '  offals,'  from  which  ordinary  firebricks  are  made. 
This  grading  into  qualities,  which  is  done  at  the  dumps  by 
women,  depends  on  the  nature  of  the  clay,  and  not  on  its  position 
in  the  seam.  The  grogs  used  are  burnt  fireclay  and  waste  fire- 
brick. For  special  purposes  Gornal  Stone,  Cambrian  quartzite 
from  the  Lickey  Hills  near  Bromsgrove,  and  quartzite  from  North 
Wales  have  been  used. 

EvERs  &  Sons  (E.  J.  &  J.  Pearson). 

Homer  Hill. 

Worhs :   Homer  Hill   Works,   Netherend,    Cradley. 
Mine:  Shafts  (Homer  Hill  Colliery),  adjacent  to  the  works. 
Mays :  One-inch  New'  Ser.  Ordnance  167,  Old  Ser.  Geological 
62  S.W. ;  six-inch  Worcestershire  4  S.E. 

Latitude  52°  27'  54".  Longitude  2°  5'  27". 
Geological  formation :  Middle  Coal  Measures. 
The  following  is  the  section  of  the  shaft  (Plate  II,  No,  5)  :  — 

Thickness.  Depth. 

Ft.  In.         Yds.  Ft.  In. 


Measures  294     3  98    0 

Two-foot  Coal  ... 
Fireclay  and  bats 
Brooch  Coal 


Clod,  stone  and  bats 
One-foot  Coal  ... 
Strong  rock  and  black  ground 
Strong  binds  and  peldon 
Cat  earth  or  '  heath  '  ... 
Black  bat  


11  98     1     4 

l.'S     3  103     1     7 


2  2  104  0  9 
5  3  106  0  0 

1  3  106  1  3 
10  9  112  0  0 
80  9  138  2  9 

3  0  139  2  9 

2  0  140  1  9 


AMBLECOTE,    LYE    AND    CEADLEY   AREA. 


129 


f  Spires  and  White  Coal    ... 

Tow  Coal  J-lat 

Brazils  and  Tow  Coal 
jg      Fine  coal  parting... 
°      Veins  and  Fine  Coal 
^  -^  Stone  Coal 
"      Patchells  Bat 
^  ,,        Coal       

Sawyer  Coal 

Slipper  coal 

Benches     ... 
Grains  and  Gubbin  Measures 
Crank  Bat 

Upper  Heathen  Coal  ... 
Bastard  fireclay  mixed  with  balls 
Lower  Heathen  Coal  ... 
Measures 

Broad  Earth,  top  full  of  cannocks 
Bats  and  batty  coal  in  places 
Old  Mine  Fireclay  (working) 
White  rock 
Measures 
Bastard  fireclay 

Bats       

No.  1  ]S^EW  Mine  Fikeclay 
Measures  


Thickness. 

Depth. 

Ft. 

In. 

Yds. 

Ft.  In 

8 

0 

— 

3 

0 

— 

5 

0 

— 

0 

5 

— 

6 

0 

— 

2 

6 

— 

0 

3 

— 

2 

3 

— 

1 

8 

— •. 

3 

2 

— 

2 

0 

152 

0  0 

5 

0 

153 

2  0 

0 

2 

153 

2  2 

2 

2 

15i 

1  4 

16 

0 

159 

1  4 

2 

4 

160 

1  8 

12 

9 

164 

2  5 

10 

9 

168 

1  2 

4 

6 

169 

2  8 

3 

6 

171 

0  2 

S 

0 

173 

2  2 

32 

o 

184 

1  5 

1 

6 

187 

0  11 

1 

6 

188 

0  5 

3 

0 

189 

0  5 

10 

2 

192 

1  7 

Tlie  total  deptk  recorded  was  203  yards,  and  a  trial  pit  proved 
No.  2  New  Mine  Eireclay. 

The  Broad  Earth  is  in  places  overlain  by  a  stinking  coal  and 
in  places  overlies  a  thin  coal-seam. 

The  No.  1  New  Mine  Fireclay,  although  not  proved  in  the 
shaft,  was  found  50  yards  away  from  it. 

The  ground  is  crossed  by  several  faults  running  east-and-west 
with  throws  of  about  24  ft.     The  beds  dip  generally  S.S.E. 

The  Old  Mine  Fireclay  is  the  only  one  being  worked;  it  is 
milder  than  the  No.  1  New  Mine  Fireclay,  and  decreases  in 
strength  downward.  , 

Reserves :  Underground  there  is  an  ample  supply  of  the  Old 
Mine  Clay. 

Mode  of  worJdng :  The  fireclay  is  worked  on  the  longwall 
system;  the  coal  pillar-and-stall.  "Water  is  a  serious  trouble, 
but  it  can  be  coped  with  and  kept  below  the  Old  Mine  Clay  level, 
with  existing  pumps. 

Treatment:  "Weathering  of  the  clay  is  allowed  up  to  a  period 
of  10  years. 

MOBBERLEY  &  BaYLET. 

Cradley  Heath. 

Garratt's  Ltd. 

New  British  Collieries,  Old  Hill,  Staffs. 

Works:  At  Toy's  Green,  Cradley. 

Mine:  Shafts  (Timbertvee  Colliery)  at  Ovorend,  Cradley. 
Maps:  One-inch  New  Ser.  Ordnance  167,  Old  Ser.  Geological 
62  S.W.;  six-inch  Staffordshire  71  S.E. 
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4'  12 

// 

easures. 

of  tlie  measures  in  the 

Thicki 

less. 

Depth. 

Ft. 

In. 

Yds.  it.  In. 

735 

0 

245    0     0 

32 

5 

255    2     5 

6 

0 

257     2     5 

2 

0 

258     1     5 

11 

5 

262     0  10 

6 

262     1     4 

2 

5 

263    0     9 

2 

10 

264     0     7 

18 

0 

270     0     7 

1 

6 

270     2     1 

5 

10 

272     1  11 

3 

0 

273     1  11 

13 

0 

277     2  11 

22 

0 

285    0  11 

2 

6 

286    0     5 

3 

2 

287    0     7 

8 

0 

289     2     7 

Latitude  52°  27'  53".     Longitude  2° 
Geological  formation :  Middle  Coal  M 
The  following  is   an  abridged  section 
deepest  shaft  (Plate  II,  No.  6) :  — 

Measures  

Thick  Coal  with  partings 
Measures  with  Gubbin  ironstone 
Upper  Heathen  Coal  ... 
Measures 

Coal       

Clod'      

Lower  Heath  en  Cor-1  ... 

Measures 

Stinking  coal  [?  Sulphur  Cc  al] 

Slums  and  coal 

Fireclay  and  coal  naixed  (useless) 

Measures  and  slums    ... 

Rock  and  clod  with  ironstones 

Slums    ... 

Old  Mine  Fireclay 

Rock      

The  beds  dip  a  little  east  of  south  at  from  1  in  15  to  1  in  12. 

The  quality  of  the  Old  Mine  Fireclay  is  good;  its  texture  is 
uniform,  but  it  varies  in  colour  from  pale-grey  to  brown  or  black. 

Reserves :  These  are  on  the  tips  only.  Further  development 
depends  upon  the  unwatering  of  the  mine. 

Mode  of  working :  The  mine  is  situated  on  the  south-eastern 
limit  of  the  Netherton  anticline  and  is  just  outside  the  area 
controlled  by  the  Mines  Drainage  Scheme.  Local  pumps  have 
stopped  work  and  water  has  flooded  the  Timbertree  Mine. 

The  clay  is  worked  on  the  longwall  system,  and  the  coal  by 
pillar-and-stall,  both  being  followed  Tip  the  dip.  All  waste  is 
left  below  except  a  few  cannocks,  which  are  collected  at  the  tips 
and  rejected. 

Treatment :  The  clay  is  left  on  the  banks  to  weather  for  from 
one  to  two  years  before  being  made  up  at  the  works  by  the  usual 
processes. 

Brettell  Lane  and  Delph  Area. 
Harris  &  Pearson. 

Brettell  Lane,  Stourbridge. 

Works:  (1)  About  100  yards  N.W.  of  Brettell  Lane  Station 
(G.W.R.),  1  mile  N.N.E.  of  Stourbridge. 

(2)  At  Anublecote,  one-third  mile  S.S.E.  of  Brettell  Lane 
Station. 

Mines:  (1)  Shafts  at  Plant's  Hollow  (Amblecote),  i  mile  S.  of 
Brettell  Lane  Station   (G.W.R.). 

(2)  Shafts  at  Turner's  Lane,  Delph,  about  i  mile  E.S.E.  of 
Brettell  Lane  Station. 

Maps:  One-inch  New  Ser.  Ordnance  167;  Old  Ser.  Geological 
62  S.W. ;  six-inch  Staffordshire  71  N.W. 
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Plant's  Hollow:   Latitude  52°  28'  13''.     Longitude  2°  8'  11". 

Turner's  Lane:   Latitude  52°  28'  16".     Longitude  2°  7'  20". 

Geological  formation  :  Middle  Coal  Measures.  Old  Mine 
Fireclay;  jN'os.  1  and  3  New  Mine  Fireclays. 

In  the  Plant's  Hollow  shafts  the  bottom  of  the  Old  Mine  Clay 
is  133  ft.  deep,  and  that  of  the  No.  1  New  Mine  Clay  188  ft.,  the 
clays  being  respectively  T  ft.  and  4  ft.  thick.  A  thin  seam  of 
fireclay  a  short  distance  below  the  Upper  Heathen  Coal,  though 
once  tried  for  glass-house  pots,  was  found  to  be  unsuittible;  it  has 
a  high  silica  percentage.  Other  clays  below  the  No.  1  New  Mine 
Clay  are:  No.  2  New  Mine,  too  thin  to  be  worth  getting;  No.  3, 
which  is  working,  and  No,  4,  which,  though  unimportant,  has 
been  worked  occasionally. 

The  beds  rise  to  the  south  at  1  in  13  (4^*^).  The  ground  is 
separated  from  the  Turner's  Lane  property  by  a  fault  ranging 
south-west  and  north-east,  with  a  north-westward  downthrow. 

Reserves:  At  Plant's  Hollow  the  resej-ves,  which  aie  ample  for 
present  requirements,  are  limited  on  the  west  by  the  boundary 
fault  of  the  coalfield,  and  on  the  south-east  by  the  fault  mentioned 
above.  Underground  water  is  the  chief  imrediment  to  a  larger 
development. 

At  the  Turner's  Lane  Shafts  the  Old  Mine  Clay  has  an  average 
thickness  of  5  ft.  There  are  ample  reserves  and  water  gives  no 
trouble. 

Mode  of  worldng :  Pillar-and-stall.  Impurities  such  as  iron- 
stone-nodules ('  canks '  or  '  cannocks  ')  are  picked  out. 

Treatment :  The  clays  are  weathered  at  least  six  months,  and 
sometimes  as  much  as  three  years.  Any  impurities,  such  as  iron- 
stones, not  left  underground  are  picked  out  by  hand  as  the  clay 
is  removed  from  the  dumps  to  the  grinding-mill.  The  grog  used 
is  ground  firebrick;  coarse  Triassic  san'd  from  Wordsley.  and 
Gornal  Stone  from  the  Coal  Measures,  are  also  used. 


Trotter,  Haines  &  Corbett,  Ltd. 

Brettell  Lane,  Stourbridge. 

Works:  At  Brettell  Lane,   1  mile  N.N.E.  of  Stourbridge. 

Mine:  Shafts  (Brettell  Lane  Collierv)  about  100  vards  E.  of 
Brettell  Lane  Station  (G.W.E.). 

Maps:  One-inch  New  Ser.  Ordnance  1G7,  Old  Ser.  Geological 
62  S.W.;  six-inch  Staffordshire  71  N.W. 

Latitude  52°  28'  26".     Longitude  2°  8'  1". 

Geological  formation :  Middle  Coal  Measures.  Nos.  1  and  2 
New  Mine  Fireclays. 

The  No.  1  New  Mine  Clav,  4  ft.  to  5  ft.  thick,  is  335  ft.  deep; 
No.  2  New  Mine  Clay,  3  f^■  thick,  is  308  ft.  deep.  Beside  these, 
other  clays  present  in  the  property  are  :  some  Old  Mine  Clay  and 
No.  4  New   Mine   Clay,  which    is    untouched.     (Plate   I,  No.  4.) 

The  measures  dip  N.W.  at  1  in  25. 

Reserves:  Ample,  both  underground  and  in  dumps  on  the 
surface. 
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Mode  of  working  :  Pillar-and-stall.  Water  presents  tlie  chief 
obstacle  to  tlie  economical  working  of  the  muie,  but  it  CA.\n  be 
kept  under  by  the  present  pumping  arrangements.  The  property 
also  benefits  from  the  operations  of  a  voluntary  association  for 
dealing  with  the  water. 

Treatment :  The  clay  is  weathered  at  least  12  months.  Little 
selection  of  the  clay  is  made ;  the  No.  1  and  No.  2  New  Mine 
clays  are  tipped  together  on  one  dump.  The  grogs  used  are 
burnt  fireclay,  old  firebricks,  and  for  special  orders  sandstone 
from  the  Coal  Measures  of  Gornal  (Gornal  Stone). 

H.  T.  Hickman  (E.  J.  &  J.  Pearson). 
Brettell  Lane,  Stourbridge. 

Works :  On  northern  bank  of  the  Stourbridge  Canal,  300  yards 
east  of  Brettell  Lane  Station  (G.W.ll.). 

Mine :  Shafts  on  southern  bank  of  canal,  opposite  the  works. 

Maps :  One-inch  New  Ser.  Ordnance  16T ;  Old  Ser.  Geological 
62  S.W. ;  six-inch  Staffordshire  71  N."\V. 

Latitude  52°  28'  23".     Longitude  2°  7'  50". 

Geological  formation :   Middle  Coal  Measures. 

The  shafts  are  only  a  few  hundred  yards  from  the  Brettell 
Lane  Colliery  of  Messrs.  Trotter,  Haines  and  Corbett  (p.  131), 
and  those  at  Tinker's  Field  belonging  to  Messrs.  Bowen's  Suc- 
cessors (below).  According  to  Prof.  W.  S.  Boulton^  the  fol- 
lowing clays  are  present: — No.  1  New  Mine ;' Strong  While 
Clay,  No.  2,'  and  '  Strong  Roof  Clay,  No.  3,'  separated  bv  11  ft.  of 
measures,  probably  together  representing  No.  2  New  Mine;  '  New 
Mine  Fireclay  No.  4, 'probably  being  No.  3  New  Mine;  and 
'  New  Mine  Fireclay  Wo.  5,'  perhaps  being  the  equivalent  of 
No.  4  New  Mine. 

The  pits  are  closed  for  the  present,  the  raw  materials  for  the 
works  being  supplied  from  some  of  Messrs.  Pearson's  other  pits 
(pp.  128,  134). 

Reserves:   The  underg-round  reserves  extend   southward. 


Bowen's  Successors,  Ltd. 

.Brettell  Lane,  Stourbridge. 

Works:  Clattershall  Works,  100  yards  S.E.  of  Brettell  Laiie 
Station  (G.W.R.). 

Mine:  Shafts  at  Tinker's  Field,  \  mile  E.S.E.  of  Brettell  Lane 
Station. 

Mays:  One-inch  New  Ser.  Ordnance  167;  Old  Ser.  Geologiciil 
62  S.W\;  six-inch  Staffordshire  71  N.W. 

Latitude  52°  28'  19".     Longitude  2°  7'  47". 

Geological  formation:  Middle  Coal  Measures.  Old  Mine 
Fireclay;  Nos.  1,  2  and  3  New  Mine  Fireclays. 


1  Travs.  Ceramic  Soc,  vol.  x\^i  (1916-17),  p.  237,  1917. 
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Reserves :  Ample.  Water  is  the  chief  obstacle  to  the 
economical  working  of  the  mine,  and  the  need  of  a  co-operative 
scheme  for  dealing  with  the  problem  is  strongly  felt. 

Method  of  working:  Pillar-and-stall. 

Treatment :  The  clays  are  dumped  together  in  one  heap  and 
are  not  selected.  Weathering  lasts  at  least  two,  sometimes  three 
years.  The  grog  used  is  waste  firebricks,  and  for  special  require- 
ments, Gornal  Stone  is  added. 

George  K.  Harrison,  Ltd. 

Lye,  Stourbridge. 

Works:  (1)  On  the  north  side  of  the  Great  Western  Railway 
at  Lye  Station. 

(2)  On  south  side  of  the  Stourbridge-Dudley  road,  300  vards 
S.W.    of  Brettell  Lane  Station  (G.W.E.). 

(3)  At  Nagersfield,   between  Brettell  Lane  and  Buckpool. 
Mines:  (1)  Shafts  about  300  yards  N.W.  of  Lye  Station,  and 

close  to  the  Lye  Works. 

(2)  Shafts  at  the  Brettell  Lane  Works. 

(3)  Shafts  at  the  Xagersfield  Works. 

Ma'ps :  One-inch  New  Ser.  Ordnance  167  ;  Old  Ser.  Geological 
62  S.W. 

Lye:   Six-inch  Worcestershire  4  S.E. 

Latitude  52°  21'  40".     Longitude  2°  7'  8". 

Brettell  Lane:   Six-inch  Staffordshire  71  IS^.W. 

Latitude  52°  28'  23".     Longitude  2'^  8'  23". 

Nagersfield :   Six-inch  Staffordshire  71  N.W^. 

Latitude  52°  28'  34".     Longitude  2°  8'  44". 

Geological  formation  :  Middle  Coal  Measures.  Old  Mine  Fire- 
clay; Nos.  1  and  2  !N"ew  Mine  Fireclays. 

At  Lye  the  Old  Mine  Clay  is  being  worked,  and  the  Nos.  1  and 
2  New  Mine  clays  have  been  proved.  At  Brettell  Lane  and 
Nagersfield  the  Old  Mine  Clay  and  Nos.  1  and  2  New  Mine  clays 
are  being  worked. 

The  Old  Mine  Clay,  which  is  5  to  8  ft.  thick,  is  suitfible  for 
glass-house  pots  and  highly  refractory  goods.  The  No.  1  New 
Mine" Clay  at  Nagersfield  is  about  equal  to  it  in  quality;  No.  2  is 
suitable  for  ordinary  firebrick  goods.  Under  the  Brooch  Coal 
at  Nagersfield  and  Brettell  Lane  there  is  a  good  clay  containing 
66  per  cent,  of  silica.  The  Four-Foot  Earth  under  the  Upper 
Heathen  Coal  has  been  worked  at  Nagersfield  and  Lye.  The 
Bottom  E/Ock  under  the  Lower  Heathen  Coal  has  been  worked  at 
Lye,  and  was  found  to  be  of  high  quality.  A  higlily  siliceous 
clay,  called  the  '  blazer.'  at  the  top  of  the  Old  Mine  Clay  is  us'-d 
for  a  special  '  silica  firebrick.' 

Reserves:  Ample,  botli  underground  and  on  the  surface.  At 
Brettell  Lane  there  are  reserves  of  Old  Mine  Clay  still  unworked, 
and  at  Nagersfield  the  No.  2  New  Mine  Clay  has  not  been  as  yet 
much  drawn  upon.  At  Lye  the  Old  INfine  Chiv  is  approaching 
exhaustion  :  No.  3  New  Mine  is  worked  out:  but  Nos.  1  and  2  are 
not  vet  workiner. 
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Tlie  Ka^ersfield  and  Brettell  Lane  properties  are  bounded  on 
the  west  by  the  boimdarv-faiilt  of  the  coalfield.  At  Lye  the 
measures  are  shallow,  rise  to  the  south-east,  and  soon  crop  out. 

AYater  involves  heavy  pumpino^  expenses,  and  at  Lye  the  diffi- 
culties are  so  serious  that  a  statutory  scheme  for  underground 
drainage  is  becoming  an  urgent  necessity  if  the  mines  are  to 
remain  in  operation. 

Method  of  working :  Long-wall  retreating. 

Treatment :  The  clays  are  weathered  at  least  9  months,  and  in 
favourable  circumstances  for  3  years  or  more.  To  assist  the 
weathering  the  dumps  are  spraved  with  water.  The  Old  Mine 
Clay  needs  the  longest  weathering.  The  grogs  used  are  burnt 
fireclay,  and  waste  firebrick;  Gornal  Stone  is  added  for  certain 
purposes. 

E.  J.  &  J.  Pear  SOX,  Ltd. 

Stourbridge. 

Works:  (1)  Delph  Works,  \  mile  south  of  St.  Michael's 
Church,   Brierley  Hill. 

(2)  Crown  Works,  Amblecote,  \  mile  south-west  of  the  Delph 
Works. 

(3)  Tintam  Abbev  Works,  Lve ;  ^  mile  north  of  Lve  Station 
(G.W.R.). 

In  addition  the  works  and  mines  of  Messrs.  S.  Evers  &  Sons, 
Ltd.,  Homer  Hill,  Cradley,  and  those  of  Mr.  H.  T.  Hickman  at 
Brettell  Lane,  have  latelv  been  taken  over  by  Messrs.  Pearson 
(p.   132). 

Mines:  (1)  Shafts  known  as  Delph  Xo.  7  Pit  adjacent  to  the 
Delph  Works  (Plate  I,  No.  3). 

(2j  Shaft  known  as  Iron  Jack  Pit,  on  south  side  of  the  canal, 
about  300  yards  west  of  the  Delph  Works. 

(3)  Shafts  called  Crown  No.  5  Pit,  on  south  side  of  a  brook, 
500  yards  south-west  of  the  Delph  Works  (Plate  1.,  No.  2). 

(4)  A  windlass-pit  called  New  Eavensitch,  220  yards  south-east 
of  Ravensitch,  \  mile  S.  of  the  Delph  Works. 

(5)  A  windlass-pit  and  drift  on  the  Freehold  Farm,  f  mile 
N.N.E.  of  Stambermill  Church. 

Maps  :  One-inch  New  Ser.  Ordnance  167 ;  Old  Ser.  Geological 
62  S.W. 

Latitude.       Longitude . 

(1)  Six-inch  Staffs.    71  N.W.     52°  28'  26".     2°  7'  36". 

(2)  Six-inch   Staffs.    71   N.W.     52'^  28'  25".     2°  7'  36". 
f3)  Six-inch  Staffs.    71   N.W.     52°  28'  18".     2°  7'  43". 

(4)  Six-inch   Staffs.    71   S.W.     52°  27'  53".     2°  7'  20". 

(5)  Six-inch   Staffs.    71   S.W.     52°  27'  46".     2°  7'  17". 
Geological  formation  :   Middle  Coal  Measures. 

At  No.  7  Delph  Pit,  the  Broad  Earth,  2  ft.  thick,  and  the  Old 
Mine  Clay,  4  ft.  thick,  are  being  raised.  Beside  these  clays, 
2  ft.  of  the  Four-Foot  Earth  (which  is  here  4  ft.  thick)  are  work- 
able. 
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The  Old  Mine  Clay  presents  the  following  details:  — 

Ft.     In 
Broad  Earth,  merging  downward  into  black  n  ild  'lay, 

(0  to  15  in.  thick)        2-3     0 

Silica-rock  suitable  for  siliceous  firebricks  ...  ...        0     3-4 

Old  Mine  Clay  of  ordinary  type 4      0 

At  the  Iron  Jack  Pit  the  Four-Foot  Earth  is  raised  for  sale 
to  the  jN^orth  Staffordshire  potteries,  where,  after  the  iron  is 
extracted  by  a  magnetic  process,  the  clay  is  utilized.  At  the 
Crown  No.  5  Pit  the  Old  Mine  Clay,  6  ft.  thick,  and  No.  1  New 
Mine,  5  ft.  thick,  are  working.  The  No.  2  New  Mine  is  not 
profitable,  the  No.  3  New  Mine  has  been  proved  only.  At  the 
New  Ravensitch  pit  the  Old  Mine  Clay  is  being  worked  and  is 
of  very  good  quality.  At  the  Freehold  pit,  the  Bottom  Rock, 
3  ft.  thick,  is  being  raised;  the  Broad  Earth,  3|  to  4  ft.  thick, 
the  Old  Mine  Clay,  4|  ft.,  and  Nos.  1,  2  and  3  New  Mine  clays 
have  been  proved. 

Reserves  :  These  are  ample  for  many  years'  requirements.  Here 
again  water  presents  grave  difficulties. 

Method  of  working:  Pillar-and-stall.  Most  of  the  clays 
require  blasting. 

Treatment:  The  clays,  tipped  in  separate  dumps,  are 
weathered  for  about  12  months. 

With  such  a  range  of  clays,  considerable  selection  and  blending 
for  the  various  requirements  of  customers  can  be  practised.  For 
instance,  a  black  clay,  in  places  15  in.  thick,  that  closely  overlies 
the  Old  Mine  Clay  and  is  the  mildest  of  all  the  clays,  is  specially 
selected  for  glass-house  pots.  A  siliceous  rock,  3  to  4  in.  thick, 
immediately  above  the  Old  Mine  Clay,  is  useful  for  a  brick 
required  to  resist  penetration  by  gases,  as  the  brick  acquires  a 
superficial  glaze.  A  rock  forming  the  roof  of  the  No.  1  New 
Mine  Clay  is  a  coarse  siliceous  grit,  7  to  8  ft.  thick,  of  which 
about  5  ft.  is  of  good  quality.  This  could  perhaps  be  used  as  a 
siliceous  grog.     The  only  grog  used  is  burnt  fireclay. 

Brierley  Hill  and  Dudley  Area. 
DoTJLTON  &  Co.,  Ltd. 

Sprincr field,  Dudley. 
Saltwells  Quarry  and  Oay-slaiits. 

Works :  At  Rowley  Regis. 

Quarry  and  Slants  :  Situated  about  1  mile  E.  of  Brierley  Hill. 

Maps:  One-inch  New  Ser.  Ordnonce  167,  Old  Ser.  Geidogical 
62  S.W.;  six-inch  Staffordshire  71  N.E. 

Latitude  52°  28'  55".     Longitude  2°  b'  40". 

Geological  formation  :    Middle   Coal   Measures. 

Some  of  the  clays  worked  at  this  quarry  are  occasionally  made 
into  firebricks,  but  the  greater  part  is  used  for  sanitary  ware, 
etc.     Coal  also  is  raised. 

Below  is  a  rough  section^  of  the  beds  from  estimates  made  by 
the  Manager. 

>  See  also  Prof.  W.  S.  Boulton,  '  The  Clays  of  South  Staffordshire  and  its 
Borders,'  Trans.  Ceramic  Soc.,  vol.  xat  (1916-17),  p.  237,  and  Fig.  4,  1017. 
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Brooch  I-  ieeclay  . . . 

f  Coal ... 
Brooch  Coal'^  Shaly  bat 

I^Coal  ... 
Measures  with  '  10-ft.  Clajs  ' 
Thick  Coal  (worked  out  or  burnt  out) 
Gubbin  measures 
Upper  Heathen  Coal 
Upper  Heathen  Clay 
Measures 

LoAver  Heathen  Coal 
Lower  Heathen  Clay 
White  stone ... 
Old  Mine  Clay 

Thin  coal      

'  23-ft.  Clays  '  (=  New  Mine  Fireclays,  Xos. 


1-7) 


Thickness. 
Ft.  In. 
6     6 


223    0 
6    0 


15    0 


The  Brooch  Clay  is  won  from  an  open  working  and  two  slants 
situated  some  distance  east  of  the  main  quarry  in  which  the 
lower  beds  are  exposed.  In  .plan,  this  quarry  is  oval  and  is 
divided  into  S.E.  and  TsT.W.  parts  by  a  40  ft.  fault,  down  north- 
east. The  N.W.  part  is  traversed  by  a  15-ft.  fault,  down  south, 
that  springs  from  the  40-ft.  fault. 

In  the  S.E.  part  of  the, pit  the  clays,  from  the  Old  Mine  up  to, 
and  including,  those  above  the  Thick  Coal,  are  visible  in  section, 
whilst  in  the  northern  wall  of  the  pit  {N.  of  the  15-ft.  fault) 
the  23-ft.  or  New  Mine  clays  are  exposed  beneath  a  thin  coal. 
They  also,  presumably,  occupy  the  ground  between  the  two  faults 
on  the  western  side  of  the  pit. 

The  burnt-out  or  worked  bed  of  Thick  Coal  dips  between  E.S.E. 
and  S.E.  at  1  in  4  (13°),  and  the  Brooch  Clay  has  a  similar 
inclination. 

The  clays  var}^  in  character  and  are  put  to  different  uses.  The 
Brooch  Clay  varies  from  a  brownish  mild  t'rpe,  useful  for  sanitary 
ware,  to  a  less  useful  pale  sandy  type,  whilst  the  10-ft.  Clays 
are  '  tight '  clays  suitable  for  drain-7iipi>s  and  stone  bottles.  The 
Heathen  Clays  are  of  little  use,  but  the  White  Stone  and  Old 
Mine  Clay  are  occasionally  employed  for  making  firebricks.  For 
the  latter  purpose  also  the  23-ft.  or  New  Mine  clavs  are  suitable, 
but  they  are  more  usually  made  up  into  white  glazed  goods. 

Reserves  :  There  are  ample  reserves  of  clay  suitable  for  refrac- 
tory ware,  in  addition  to  those  more  fitted  for  other  purposes. 

Mode  of  treatvient :  The  clays  are  weathered  as  long  as  possible. 


Stourbridge  Glazed  Brick  &  Fireclay  Co.,  Ltd. 

Holly  Hall,  Dudley. 

Thornleigh,  Samson  and  Cabbage  Hall  Pits,  Holly  Hall  Brick- 
works,  and   Corbyn's   Hall  Brickworks. 

Mine:  Shafts  (Thornleigh  Colliery),  situated  about  |  mile  E. 
of  Holly  Hall. 

Beside  Thornleigh  Pit  Nos.  1  and  2  shafts,  the  company  con- 
trols the  neighbouring  Samson  and  Cabbage  Hall  Pits,  both  of 
these  being  temporarily  closed.     A  second  brickworks,   situated 
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Ft. 

In. 

267 

6 

30 

0 

15 

0 

3 

6 

18 

0 

15 

0 

7     9 


at  Corby n's  Hall,  Pensnett,  about  a  mile  south  of  Barrow  Hill, 
is  also  closed  temporarily.  The  pit  at  Corbyn's  Hall  was  flooded 
by  water  in  1914. 

Ma'p^ :  Une-inch  New  Ser,  Orduance  167,  Old  Ser.  Geological 
02  S.W. ;  six-inch  Worcestershire  1  S.E, 

Thornleigh:    Latitude  52°  30'  4".     Longitude  2°  5'  32". 

Geological  formation :  Middle  Coal  Measures. 

The  following  section  of  one  of  the  shafts  (deepened  in  1910) 
gives  details  of  the  beds  below  the  Thick  Coal :  — 

Tliornleifjh  No.  2  Fit. 

Measures  with  Brooch  Coal 

Thick  Coal  (mostly  worked  out)  ... 

Gubbin  and  Grains  Measures,  with  Top  Heathen  Coal 

Bottom  Heathen  Coal 

Blue  shale  to  bottom  of  White  Ironstone 

Measures  with  Pennystone  Ironstone 

Coal,  2  ft , 

Clod,  9  in / 

Coal,  1  ft.  6  in.         ...  I  New  Mine  Coal 
BroAvn  bat,  2  ft.  6  in . 
Little  Coal,  1  ft.       ... 

New  Mine  FiKECLAY  (for  glazed  bricks)  

White  Sand  Rock 

Glazed-brick  clay  

Black  cliuich 
Fireclay  Coal 

Strong  batty  ground  ...         

Good  FiBECLAY  (the  chief  seam  mined)  ... 

Coal ...         

(The  beds  below  this  depth  are  proved  but  not  worked.) 
Shaly  clay     ... 

Mild  FIRECLAY  (very  good)  

Dark  shaly  clay        ...  

Strong  stratified  fireclay  (good) 

Fireclay  (with  few  stones  in  top  ;  lower  part  fat  and  bright).. 

Fireclay  and  ironstone-nodules 

Black  shale  with  coal- streaks 

Coal 

Fireclay  and  blue  ground,  mixed  with  ironstones   

Fireclay         ...         

Coal,  1  ft.  8  in.         ...  ...  , 

Black  bat,  C)  i  i / 

Fireclay  (brown  shaly),  2  ft.  4  in.  f  Bottom  coal  and  fireclay.. 

Cjal,  7  in I 

Black  musky  groiuid,  1  ft.  6  in.     j 

Strong  tii'eclay,  rocky 

Binds  and  bats 

Coal  (stinking)  and  bats  (bottom  of  shaft) 

Fireclay         

Binds... 
Fireclay 
Limestone  (supposed)  at  bottom  of  boring 

At  Thornleigh  Pit  the  beds  are  nearly  horizontul  but  rise  south- 
ward towards  the  Nethertou  anticline,  in  which  direction  the 
Xew  Mine  Coal  is  now  being  worked.  To  the  north  the  Russell's 
Hall  Fault,  with  a  downthrow  south  of  00  yards,  forms  a  limit 
to  the  beds;  to  the  south  they  run  out  at  the  surface. 

The  Thick  Coal  has  been  previously  worked  in  all  three  mines, 
and  is  now  beinjj  worked  for  the  third  time  in  Samson  Mine. 
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At  Cabbage  Hall  the  BrooclL  Coal  lies  at  50-60  yards  depth. 

The  Brooch  Clay  is  an  aluminous  pot-clay,  suitable  for  sanitary 
and  stone-ware,  stone  bottles,  etc.,  whilst  the  New  Mine  fireclay 
is  suitable  for  glazed  bricks.  The  underlying  White  Sand  Rock 
is  local  to  the  shaft;  farther  away  it  passes  into  3  ft.  of  sand- 
rock  on  9  ft.  of  clay,  used  for  glazed  bricks.  Lower  down  the 
strong  batty  ground  is  also  local;  elsewhere  it  is  a  brick  clay. 

The  '  good  '  fireclay  is  the  best  in  the  mine,  and  claimed  to  be 
nearly  equal  in  quality  to  the  Old  Mine  Fireclay.  At  the  top 
it  is  usually  light-brown  in  tint,  whilst  below  it  is  paler ;  it  varies, 
however,  by  increase  in  sandiness  from  point  to  point.  Occasion- 
ally a  patch  as  much  as  100  yards  in  length  must  be  left  unworked 
owing  to  this  kind  of  deterioration,  which  is  also  marked  in  the 
White  Sand  Rock  and  clay  mentioned  above.  The  top  3-4  ft.  of 
the  '  good  '  clay  is  used  chiefly  for  making  firebricks,  the  lower 
part  for  glazed  bricks.  It  is  a  strong  clay  throughout.  Some  of 
the  above  clays  contain  large  balls  of  ironstone. 

Samples  of  the  lower  clays  proved  in  the  shaft  have  been  kept 
for  reference,  and  some  have  yielded  satisfactory  bricks  on  trial. 

The  mild  fireclay  is  claimed  to  be  very  good,  and  the  strong 
stratified  fireclay  is  also  good.  The  rocky  fireclay  has  been 
tested  and  makes  a  good  glazed  brick. 

Reserves :  Below  ground  there  is  an  ample  reserve  of  clay,  but 
surface-dumps  are  now  small. 

Mode   of  working:   The  mines  are   worked   pillar-and-stall. 

At  Thornleigh  clay  is  raised,  in  normal  times,  at  one  shaft, 
and  coal  at  the  other.  Water  gives  trouble  in  wet  seasons  by 
entering  the  clay-workings  from  the  Thick  Coal  gob  above.  At 
such  times  4,000  tons  a  day  are  pumped  out.  Balls  of  ironstone 
are  brought  to  the  surface  and  sold  to  local  ironworks  as  low- 
grade  ore  (25  per  cent.  Fe). 

Treatment :  Lonff-continued  weathering-  is   desirable. 


Kingswinford,  Himley  and  Pensnett  Area. 
The  Himley  Fire  &  Red  Brick  Co.,  Ltd. 
Kingswinford,  near  Dudley. 
Stourbridge  Extension   Works. 

Works:  About  f  mile  north-east  of  St.  Mary's  Church,  King- 
swinford. 

Mine :  Shafts  at  the  works. 

Maps:  One-inch  New  Ser.  Ordnance  167,  Old  Ser.  Geological 
62  S.W. ;  six-inch  Staffordshire  67  S.W. 

Latitude  52°  30'  36".     Longitude  2°  8'  50". 

Geological  formation  :  Middle  Coal  Measures.  New  Mine 
Fireclay. 

The  New  Mine  Fireclay,  4  ft.  thick,  lies  at  a  dei:)th  of  170  yds. 
2  ft.     The  measures  are  practically  flat. 

Reserves:  Ample. 

Mode  of  ivorking  :  Longwall. 


KINGS WINTORD,  HIMLEY  AND  PF.NSNETT  AEJLV.  1'39 

Treatment :  Weathered  as  long  as  possible — at  least  six 
months.  There  is  no  selection  of  the  clay,  tljough  tliis  varies  a 
little  in  composition  both  laterally  and  vertically.  All  varieties 
are  ground  together.  The  grog  used  is  ^vaste  firebrick;  red 
B.unter  sands  from  Kingswinford  also  are  introduced. 

J.  T.  Price  &  Co.,  Ltd. 

King.swiiiford,  near  Dudley. 

Works  :  Called  Kingswinford  Works,  on  south  side  of  Dudley 
road  \  mile  east  of  Kingswinford  Church. 

Mines:  Ciay  is  bought  mainly  from  (1)  the  Earl  of  Dudley's 
Himley  Colliery  (No.  7  Pit),  and  partly  from  (2)  Messrs.  H.  S. 
Pitt  &  Co.'s  Shut  End  Collierj^,  both  near  the  "R-orks. 

Mays:  One-inch  New  Ser.  Ordnance  IGT,  Old  Ser.  Geological 
62  S.W.;  six-inch  Staffordshire  67  S.W. 

Himley  No.  7  Pit:  Latitude  52°  30'  45".  Longitude  2°  9'  4a". 

Shut  End  Colliery:  Latitude  52°  30'  27".  Longitude  2°  8'  30". 

Geological  formation  :  Middle  Coal  Measures.  Fireclay  called 
the  Himley  Fireclay. 

At  Himley  No.  7  Pit  the  fireclay,  which  is  4  ft.  thick,  is  said 
to  be  155  yards  deep,  and  uudciiies  a  coal  next  below  the  White 
Ironstone.     It  is  probably  the  underclay  of  the  New  Mine  Coal. 

At  Shut  End  Colliery  several  pits  are  yielding  fireclay.  At 
the  No.  1  Pit  the  clay  being  worked  as  the  New  Mine  Clay  under- 
lies a  thin  coal,  and  is  about  4  ft.  6  in.  thick. 

The  Himley  Fireclay  contains  an  average  percentage  of  silica 
63,  alumina  32. 

Reserves:  Ample,   both  underground  and  in  dumps. 

Mode  of  Working :  Pillar-and-st;;ll. 

Treatment :  The  clay  is  weathered  at  the  works  for  about  18 
months,  and  never  (if  it  can  be  avoided)  less  than  9  months. 
The  ironstone  nodules  are  picked  out  as  the  clay  is  removed  from 
the  dumps  to  the  grinding-mill.  Different  qualities  of  clay  are 
selected   and  blended   according  to  requirements. 

The  grogs  used  are  waste  firebrick  and  burnt  firecla}- :  Gornal 
Stone,  and  Triassic  and  Glacial  sands  from  Wall  Heath  near 
Kingswinford,  also  are  employed. 

John  Walkrti. 
Kin£?swinford,  near  Dudley. 
The  Oak  Farm  Fireclay  and  Firebrick  Works. 
Works:  At  Oak  Farm,  f  mile  N.N.E.  of  St.  Mary's  Church, 
Kingswinford. 

Mine:  Shafts  (No.  9  Pit,  Oak  Farm  Collieiy).  100  yards  we^t 
of  the  works. 

Maps:  One-inch  New  Ser.  Ordnance  167,  Old  Ser.  Geological 
62  S.W.;  six-inch  Staft'ordshire  67  S.W. 
Latitude  52°  30'  43".     Longitude  2°  9'  9" 
Geological  formation  :    Middle    Coal    Pleasures.       New    Mine 
Fireclay. 
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The  section  of  the  clay  and  associated  measures  is  as  follows 
(Plate  I,  No.  6):  — 


White  Ironstone 

Measures 

New  Mine  Coal  (working) 

New  Mine  Fireclay  (working) 

Measures 

Fireclay  (canky) 

The  new  Mine  Clay  in  places  increases  in  thickness  to  6  ft. 
The  measures  dip  S.W.  at  angles  varying  from  1  in  12  to  1  in  15. 

Reserves :  A  60-yard  fault  with  westward  downthrow,  known 
as  the  Shut  End  Fault,  bounds  the  property  to  the  eastward. 
To  the  west  the  Coal  Measures  are  cut  oft  against  the  Trias  by 
the  western  boundary-fault  of  the  coalfield. 

No  clay  has  been  raised  recently  owing  to  water  troubles,  but 
there  is  a  large  stock  of  clay  on  the  surface  sufficient  for  several 
years'  requirements.  The  propert}^  falls  within  the  Kingswinford 
area  under  the  South  StaJffordshire  Mines  Drai]iage  scheme,  and 
one  penny  per  ton  is  levied  on  all  minerals  raised ;  but  this  pays 
only  for  surface-drainage. 

Mode  of  working :  Longwall . 

Treatment :  The  clay  is  weathered  for  3  years  when  possible. 
Any  ironstone-nodules  not  left  underground  are  picked  out  at 
the  dumps  by  girls.  The  bottom  part  of  the  clay  is  mildest, 
though  the  whole  band  is  described  as  a  strong  clay.  The  whole 
of  the  clay  is  ground  together,  no  selection  being  made. 

The  grogs  used  are  burnt  fireclay  and  waste  firebrick;  red 
Triassic  sand  from  Kingswinford  and  Gornal  stone  are  added  in 
some  cases. 

STOrRBRIDGE    ReFKACTOIUES    Co. 

H.  S.  Pitt  &  Co. 
Shut  End  Colliery. 

Pensnett,  near  Dudley. 
Shut  End  Colliery  and  Brickworks. 

Situation :  Works  and  three  shafts  are  situated  close  together 
about  1  mile  N.E.  of  Kingswinford  Church. 

Mays:  One-inch  New  Ser.  Ordnance  167,  Old  Ser.  Geological 
62  S.W.;  six-inch  Stafiordshire  67  S.W. 

Latitude  52°  30'  25".     Longitude  2^  8'  30". 

(reological  formation :  Middle  Coal  Measures. 

Three  pits  of  the  Shut  End  Colliery,  Nos.  1  and  9  and  the 
Dandy  Pit,  provide  the  necessary  clay. 

The  chief  beds  traversed  by  No.  1  pit-shaft  are  as  follows  :  — 

Brooch  Coal.  White  or  New  Mine  Ironstone. 

Flying  Reed.  Old  Mine  Clay  (useless). 

Thick  Coal.  New  ]VIine  Coal  (very  thin). 

Gubbui  Ironstone.  New  Mine  Fikeclay  (worked)  to 

Heathen  Coal.  95  yds.  depth. 

Pit  Bottom  at  103  yds.  depth. 


KINGSWINFORD,   HIMLEY  AXD    PENS.N'ETT  ARKA. 
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At  No.  9  pit-shaft,  situated  about  150  yards  S.S.E.  of  No.  1, 
the  base  of  the  New  Mine  Clay,  which  is  the  seam  worked,  lies  at 
117  yards,  and  the  shaiVbottom  at  12U  yards.  The  three  pits 
appear  to  lie  within  the  angle  formed  by  a  large  N.-S.  fault 
(siiid  to  be  80  yards  down  west,  although  shown  on  the  geological 
map  as  60  yards),  and  a  nearly  W.S.W.-E.N.E.  fault  (35  yards 
down  south).  The  N.-S.  fault  cuts  the  Shut  End  Colliery  into 
two  parts,  there  being  20  shafts  on  the  east  and  10  on  the  west. 
The  coals  in  the  three  shafts  under  consideration  have  all  been 
worked  from   time   to  time. 

The  New  Mine  fireclay  has  an  average  thickness  of  4  ft.  6  in., 
but  varies  from  point  to  point  in  both  tint  and  uniformity,  and 
occasionally  contains  cannocks. 

Reserves :  Reserves  are  said  to  be  good  for  many  years.  Some 
of  the  higher  clays  in  the  pits  could  be  used  for  common  brick 
or  stoneware  pottery. 

Mode  of  working :  All  the  clay  is  worked  longwall.  Water 
is  chiefly  dealt  with  at  a  coal-pit  situated  a  short  distance  south 
of  the  Dandy  Pit.  The  clay  is  Imuled  by  electric  power  to  the 
works,  where  it  is  handled  in  the  raw  state,  although  weathering 
is  said  to  improve  it. 

Treatment:  The  works  are  modelled  on  a  German  pattern, 
similar  to  brickworks  situated  in  the  district  S.  and  S.E.  of 
Dresden,  where  fireclay-works  are  clustered  together  in  the  forests, 
and  are  frequently  buildings  of  four  storeys  with  electric-power 
installation.  The  type  is  sufficiently  new  to  the  firebrick 
industry  in  this  country  to  be  worth  special  description. 

At  the  Stourbridge  Refractories  Company,  the  works  consist 
of  one  large  building  in  which  the  mills,  kilns  ond  drving-floors, 
etc.,  are  all  beneath  one  roof.  One  part  of  the  building  is 
occupied  by  the  electrically-driven  mills,  the  ether  part  is  divided 
into  a  ground  floor  with  the  kilns,  and  an  upper  floor  where  the 
bricks  are  made  and  dried. 

The  clay  is  brought  by  trolley  to  a  shed  above  the  dump,  and 
the  cannocks  are  picked  out.  It  is  then  tipped  and  mixed  with 
the  requisite  amount  of  grog,  Gornal  Stone  or  Welsh  silica-stone, 
and  run  in  trucks  to  the  mills,  where  it  is  ground  under  edge- 
runners  in  ft  rotating  pan.  A  second  pan  is  used  for  making  fire- 
clay cement.  From  the  pan  the  brick  clay  is  hoisted  to  a  large 
tempering-pan,  and  descends  thence  to  a  pug-mill.  From  this 
it  is  wheeled  in  trucks  to  an  electric  elevator,  and  raised  to  the 
upper  floor,  where  it  is  made  by  hand  into  bricks,  retorts,  etc., 
and  dried  by  waste  kiln-heat,  which  is  under  control. 

On  the  ground  floor  the  kilns  are  grouped  on  the  two  sides  of 
the  building  in  series  of  8  (16  in  all),  with  a  space  between  the 
two  rows.  The  kilns  are  rect^mgular  and  said  to  hold  from 
20,000  to  24.000  bricks  (9  in.  bv  A\  in.  by  3  in.)  The  flues  are 
all  connected  with  a  single  t:ill  chimney-stack,  ond  the  kilns  are 
fired,  quite  independently  and  in  any  convenient  order,  from 
four  ports,  two  at  each  end  of  a  kiln  (semi-gaseous  firing). 

The  heat  of  any  one  kiln  can  thus  be  utilised  to  drv  the  bricks 
stacked  ready  for  firing  in  the  next  kiln,  whilst  the  conserved 
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lieat  of  the  whole  set  is  such  that  the  bricks,  after  firing,  are 
thoroughly  annealed  during  cooling. 

This  practice  may  be  compared  and  contra jited  with  that  em- 
ployed at  Bracknell  (Berks.),  and  other  places,  for  making 
ordinary  red  brick  by  continuous  firing;  in  \^hich  also  the  heat 
from  the  kilns  is  utilised  for  the  drying-floors  situated  above 
them. 

Most  of  the  bricks  are  hand-made,  their  total  shrinkage  being 
about  1  in.  per  linear  foot.  In  future  a  certain  proportion  of 
firebricks  will  be  made  by  machinery.  Firing  is  tested  by  seger 
cones  made  at  Stoke-on-Trent. 


Gornal  Area. 
B.  GiBBOxs,  JuNR.,  Ltd. 

Lower  Gonial,  Dudley. 
*■  Dihdale  Works. 

Works:  At  Dibdale,  1|  miles  N.W.  of  Dudley. 

Mine:  Shafts  (Dibdale  Xo.  2  or  Cuba  Pit),  400  yards  S.  of  the 
works. 

Maps :  One-inch  New  Ser.  Ordnance  167,  Old  Ser.  Geological 
62  S.W.;  six-inch  Staffordshire  67  S.E. 

Latitude  52°  30'  b~" .     Longitude  2°  6'  53". 

Geological  formation:  Middle  Coal  Measures.  Fireclays  in 
and  below  the  New  Mine  Coal,  and  in  the  Bottom  Coal.  (Plate 
I,  No.  7.) 

The  section  of  the  New  Mine  Coal  is  as  follows:  — 


Bats,  depth  116  ft.  1  ill 

'Coal        ^  (         

Parting   }>  (\yorking)  V  

New       Coal       J  [ 

IVIine  \  Bats  and  fireclay       ...         

Coal.      FiBECLAY  called  the  Waste  clay  (working) 
!  Bats     ... 
l^Ccal  (working) 
Fireclay  called  the  Top  Clay  (working),  depth  131  ft.  4  in. 

Below  these  beds  the  section  is  continued  as  follows:  — 


Blue  binds,  white  rock,  black  bat.  grey  fireclay  rock 

Bats       

[?  Fireclay  f  Coal  (workable) 

Coal.]       (,  Fireclay  (workable) 
Strong  white  rock 

C  Coal  (working)  ... 
[?  Bottom  3  Slums  and  bat  ... 

Coal.]      1  Fireclay  (working)     

(^Coal  and  bat  (working) 

Fireclay  (workable) 

Batty  coal 

Fireclay  called  the  Bottom  lireclay  (workable),  depth  171  ft.  7  in. 

The  Top  Clay  at  131  ft.  4  in.,  being  more  uniform  in  quality 
than  the  other  seams,  is  regarded  as  the  best  cf  the  seams. 


Thickness 

Ft.  In. 

'..'.     1     4 

...     0     7 

...     1     8 

...     .3     4 

...     1      1 

...     1     9 

...     5     6 

Thickn  ss. 

It.  In. 

...  12     3 

...     0     5 

...     2    0 

...     1     0 

...  10     4 

...     1   10 

...     1     6 

...     2     4 

...     1     6 

...     1   11 

...     0     6 

m.     4     8 
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The  Old  Mine  Fireclay  is  not  present  as  a  workable  seam,  but 
is  supposed  to  be  represented  by  a  bed  of  grey  rock,  6|  ft.  thick, 
at  a  depth  of  99  ft.  2  in. 

The  measures  lie  in  the  form  of  a  syncline  or  basin,  the  axis 
of  which  runs  N.N.E.  and  S.S.W.  The  svncline  is  truncated 
on  the  S.S.W.  by  the  Russell's  Hall  Fault,  "a  downthrow  of  120 
ft.  to  the  south-west. 

Reserves:  These  are  ample  for  present  requirements,  and  the 
property  contains  clays  estimated  to  be  sufficient  for  another  3!J 
years. 

Method  of  working:  Longwall  system.  Water  can  be  kept 
under  by  continuous  pumping.  To  deal  with  the  heavy  water 
during  the  winter  a  new  compressed-air  pumping  plant  has 
recently  been  installed. 

Treatment :  The  clays  are  weathered  at  least  two  or  three 
months,  but  it  is  recognised  that  a  longer  period  would  be  an 
advantacje.  Most  of  the  detrimental  matter  is  left  underorround ; 
any  that  comes  up  with  the  clay  is  picked  out  at  the  dumps. 

The  grogs  used  are  waste  fire-bricks,  and  rough  firebricks 
specially  made  and  burnt  for  the  purpose.  Gornal  Stone  is  used 
for  certain  goods  to  counteract  shrinkage. 

John  Waterfteld  &  Sox. 

Upper  Gornal,  Dudley. 

XJfper  Gornal  Worlts  and  Pit. 

Location:  At  Upper  Gornal,  about  \  mile  N.W.  of  the  Work- 
house. 

Maps:  One-inch  New  Ser.  Ordnance  167,  Old  Ser.  Geologic4.il 
62  S.W.;  six-inch  Staffordshire  67  S.E. 

Latitude  52°  31'  23".     Longitude  2^  6'  42". 

Geological  formation  :  Middle  Coal  Me£5ures. 

The  pit-shaft  is  50  yards  in  depth,  and  the  geological  section 
is  similar  to  that  at  the  Cuba  Pit  (B.  Gibbons  Junr.,  Ltd., 
p.  142),  Lower  Gornal,  with  the  exception  that  the  highest  beds 
are  out,  and  some  of  the  lowest  are  not  proved.  The  chief  seams 
are :  — 

Bottom  Heathen  Coal  (at  surface).  Coal  and  fireclay. 

Sulphur  (Stinking)  Coal.  Coal  with  some  fireclay  (supposed 

Grey  rock  (level  of  Old  Mine  Clay).  Fireclay  Coal). 

New  Mine  Coal.  Fireclay  (2  ft.). 

New  Mine  Fireclay  ('  wa.'^te  '  clay,  Batty  coal. 

18  in.).  Bottom  FiRECL-iY  (5  ft.). 
Top  Fireclay  (3  ft.  6  in.). 

The  Sulphur  Coal  is  worked  out,  and  the  grey  rock  is  almost 
gone.  All  the  fireclays,  except  that  in  and  abdve  tlie  supposed 
Fireclay  Coal,  are  worked.     As  much  coal  as  possible  is  raised. 

The  dip  of  the  beds  in  the  property  is  chiefly  towards  the  soutli. 
and  there  are  no  faults  worth  mentioniTig. 

The  Bottom  Fireclay,  which  in  an  adjacent  property  is  said 
to  contain  lialf-a-yard  of  rock  in  the  middle  of  the  seam,  is  near 
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its  outcrop,  and  is  a  mild  workable  clay  in  this  property.  All  the 
clay-seams  vary  from  grey  to  black  in  tint,  the  tops  of  the  seams 
being  usually  dark  and  mild. 

Reserves :  As  regards  reserves,  the  workings  are  limited  on  the 
north  by  outcrop  ;  the  Bottom  Fireclay,  for  example,  which  occurs 
at  45  yards  depth  in  the  shaft,  crops  out  about  100  yards  to  the 
north.  To  the  east  and  west  also  the  clays  rise  towards  the  sur- 
face, in  conformation  with  the  structure  of  the  Dibdale  coal- 
basin.  The  workings  of  the  Cuba  Pit  form  the  southern 
boundary. 

Mode  of  working :  The  beds  are  worked  both  up  and  down  dip, 
chiefly  from  levels  following  the  strike.  Surfatce-water  enters 
near  the  outcrop,  and  drains  away  dn  the  direction  of  Cuba  Pit. 

Treatment :  Weathering  is  considered  necessary,  chiefly  to  give 
plasticity  and  to  avoid  a  high  shrinkage.  The  raw  clay,  even 
when  milled,  is  said  to  be  too  dry  to  bind  well.  The  grog  used 
consists  of  burnt  clay  or  brick,  and  Gornal  Stone  also  is  added. 


Tipton,  Coseley  and  Ettingshall  Area. 
J.  &  S.  Baggott. 

Tipton. 

Hurst  Brickworks  and  Coneygree  Pit. 

Works :  Situated  in  Tipton. 

Mine:  Shaft  on  south  side  of  canal,  Tipton  Green. 

Maps :  One-<inch  New  Ser.  Ordnance  167,  Old  Ser.  Geological 
62  S.W. ;  six-inch  Stafiordshire  67  S.E. 

Coneygree  Pit:  Latitude  (approximate)  52°  31'  26".  Longi- 
tude (approximate)  2°  4'  20". 

Geological  formation :  Middle  Coal  Measures. 

The  shaft  is  from  60-70  yards  in  depth,  and  passes  through 
measures  from  above  the  Thick  Coal  to  the  Fireclay  Coal  and  its 
fireclay  (see  Plate  I  for  an  adjacent  shaft-section). 

The  Fireclay  Coal,  which  is  nearly  worked  out,  averages  2  ft. 
6  in.  in  thickness,  whilst  the  underlying  clay  varies  in  thickness 
from  1  ft.  6  in.  to  3  ft.  6  in.  The  beds  dip  from  E.  to  N.E. 
at  about  7°. 

Some  faults,  with  a  northerly  downthrow,  are  said  to  occur  on 
the  south  side  of  the  property. 

The  clay  has  a  thin  dark  top,  the  remainder  being  grey-brown 
and  sometimes  ciinnocky. 

Reserves:  Extension  of  the  workings  is  curtailed  by  the 
location  of  inhabited  buildings  in  the  neighbourhood.  Reserves 
are  therefore  short.  Water  has  given  little  trouble  in  this  mine 
to  date.  The  firm's  old  Tipton  Pieces  Pit.  about  j  mile  to  the 
S.E.  of  this  pit,  was  drowned  out  about  1914. 

Treatvient :  The  clay  is  preferred  weathered,  but  is  now  used 
almost  raw,  owing  to  shortage  and  lack  of  surface-reserves. 
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G.  G.  Wilkinson  &  Co.,  Ltd. 

Tipton. 
Foxyards    Brick    Works   and   MorgarC s    and   Tomlinson  s    Pits. 

Works:  Situated  ubout  I  mile  N.W.  of  Tipton  Station 
(G.W.R.). 

Alines :  Clay  is  supplied  to  the  works  from  local  pits,  such  as 

(1)  Elwell's     Shaft,     Bonn's     Lane,     near     Tipton     Hospital; 

(2)  Mortran's  Slant,  at  Swan  Village,  about  ^  mile  N.W.  of 
Tipton  Station  (G.W.R.),  and  (3)  Toralinson's  Slant,  about  ^  mile 
S.W.  of  Swan  Village. 

Details  of  the  two  latter  are  given  below. 

Maps :  One-inch  New  Ser.  Ordnance  16T,  Old  Ser.  Geological 
62  S.W.;  six-inch  Staffordshire  67  N.E. 

Geological  formation :  Middle  Coal  Measures. 

Morgan's  Pit. 

A  slant  (with  steam-winch)  descends  westward  for  about  130 
yards,  measured  on  the  horizontal,  to  the  New  Mine  Fireclay, 
which  is  struck  at  a  depth  of  60  yards  from  the  surface.  A 
vertical  section  at  this  point  would  be  somewhat  as  follows :  — 

Thick  Coal  (near  surface,  mostly  Stone-bottle  clay. 

worked  out).  New  Mine  Coal. 

Measures.  New  Mine  Fireclay. 

Heathen  Coals  with  stoneware  clays.  Measures. 

Measures  with  Stinking  Coal.  Fireclay  Coal. 

The  beds  dip  towards  the  east  or  north-etist. 

What  is  left  by  previous  miners  of  the  Fireclay  Coal  and  New 
Mine  Coal  and  Fireclay  is  extracted,  but  the  latter  sometimes 
contains  little  nodules  of  ironstone,  or  is  of  such  an  indifferent 
quality  that  it  is  discarded. 

Reserves :  These  are  problematical.  In  1916  a  tunnel  was 
being  driven  from  Morgan's  Pit  to  an  old  shaft  (No.  69  Foxyards 
Colliery)  farther  west,  to  lead  oft'  water  filling  the  pit.  When 
this  is  done  some  part  of  the  clays  and  coals  up  to  the  Heathen 
group  should  be  available. 

Tomlinson's  Pit. 

A  slant  at  a  slope  of  30°  to  45°  follows  the  New  Mine  Fireclay 
downwards  from  outcrop  in  a  north-eastward  direction,  and  at 
about  80  yards  from  the  entrance  reaches  the  old  workings  of 
Foxyards  Colliery  Pit  No.  69  at  a  point  where  the  fireclay  and 
overlying  beds  become  nearly  horizontal. 

The  New  Mine  Coal  is  5  ft.  in  thickness,  and  the  fireclay  is 
sometimes  as  thick. 

The  slant  passes  beneath  a  large  quarry  from  which  the 
Heathen  Coal,  and  tlie  Thick  Coal  also,  have  been  got*  by  open- 
work. 

Reserv-es :  These  are  jfood  for  some  vears. 


1  J.  Beete  Jakes,   'The  South  Staffordshire  Coalfield'  {Mem.  Gaol.  Surv.), 
Ed.  2,  1859,  p.  35. 
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Mode  of  ivorking  :  Levels  are  driven  laterally  from  the  slant 
along  the  strike  of  the  beds,  and  the  clay  is  raised  by  a  steam- 
winch.  Weathering  of  the  clays  shows  up  cannocks,  which  can 
then  be  picked  out. 

William  Mobberley. 
Woodsetton,  near  Dudley. 
Victoria  Fireclay  and  Brick  Works  and  Pit,  Hurst  Hill. 
Works  and  Mines  :  Shafts  and  works  situated  at  Hurst  Hill, 
Coseley. 

Maps :  One-inch  IsTew  Ser.  Ordnance  167,  Old  Ser.  Geological 
62  S.W.;   six-inch  Staffordshire  67  X.E. 
Latitude  52°  32'  43".     Longitude  2°  5'  52". 
Geological  formation  :  Middle  Coal  Measures. 
The  pit  is  situated  west  of,  and  close  to,  the  brickworks,  but  is 
worked  as  a  separate  concern  by  a  group  of  men  who  provide  the 
necessary  clay,  and  also  some  of  the  coal  for  firing. 

In  the   following   section  the   chief  seams  in   one  of  the   two 
shafts  are  given  (Plate  I,  No.  10)  :  — 

Depth  from 
surface. 
Ft. 
Measures 


Xew  Mine  Coal  (4  ft.) 
New  j\Iine  Fireclay  ... 
'  Spoil '  (4  ft.) 
Fireclay  Coal  (thiii) 
Fireclay 


66 


84 


The  seam  now  worked  is  the  Fireclay  Coal  with  its  anderclay. 
The  higher  seam  mentioned  is  almost  exhausted. 

At  the  old  Breen  Rhyddings  Colliery,  situated  a  few  hundred 
yards  to  the  south-east,  a  fireclay,  which  may  prove  to  be  that 
of  the  Fireclay  Coal,  occurs  at  40  yards  depth.  It  is  proposed 
to  work  towards  that  objective,  approaching  first  from  the  north 
and  later  from  the  west. 

The  colour  and  texture  of  the  clay  varies  both  vertically  and 
horizontally.     Cannocks  occur  in  the  floor  of  the  seam. 

Reserves :  Reserves  in  surface-dumps  will  last  for  a  few  years, 
even  if  no  further  clay  is  mined.  A  little  clay  is  bought  from 
other  firms  in  the  district. 

Treatment :  Weathering  is  considered  necessary,  and  cannocks 
are  sorted  out  before  milling. 

J.  Bates. 

Ettinorshal],  Wolverhampton. 
Deepfield  Works,  Rookery  Pit  and  openworks  in  Ettingshall  Park. 

Works :  Situated  about  ^  mile  south  of  Ettingshall  Station 
(L.  &  N.W.R.). 

Pit :  Rookery  Shaft,  situated  about  |  mile  south  of  the  Works. 

Maps :  One-inch  New  Ser.  Ordnance  167,  Old  Ser.  Geological 
62  S.W. ;  six-inch  Staffordshire  62  S.E. 

Rookery  Pit:   Latitude  52°  33'  25".     Longitude  2°  0'  13". 
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Geological  formation :  Middle  Coal  Measures. 

This  firm  depends  upon  supplies  of  fireclay  from  Himley  fEuil 
of  Dudley's  Colliery,  p.  138)  and  from  local  merchants,  in  addi- 
tion to  their  own  small  supply  from  Kookery  Colliery. 

At,  or  near,  the  Kookery  Pit,  the  following  coals  and  clays 
are   found  :  — 

New  Miiie  Coal  (mostly  gone),  5  ft.  Bottom  Coal  (mostly  gone). 

New  Mine  Fireclay  (little  left).  Bottom  Fir i  clay  anu  measures. 

Fireclay  Coal.  Bott<jm  Coal  holers  (intact),  2  ft.  3  in. 

Fireclay  (little  left).  Bottom  Fireclay  (intact). 
Measures. 

The  Bottom  Coal  Holers  crops  out  west  of  the  pit,  dipping 
eastward  at  about  3°,  towards  the  shaft,  where  it  is  at  27  yards 
depth.     At  the  main  road  farther  east  it  is  met  with  at  135  yards. 

Most  of  Ettingshall  Park  has  been  worked  over,  and  is  riddled 
witli  old  surface-workings  for  coal.  The  fireclays  are  still  worked 
in  an  equally  sporadic  manner  by  firms  such  as  Robinson  &  Co., 
3,  Spring  Road,  Lanesfield,  AVolverhampton  (Old  Parkfield 
Colliery);  B.  Cole,  Ellj-more  Road,  Sedgley,  WDlverhampton 
(Ettingshall  Park,  Bilston) ;  and  Wm.  Cope,  Ettingshall  Park, 
near  Wolverhampton  (Ettingshall  Park,  "VVolverhamptouj. 

One  openwork  (H.  G.  Duncalfe,  Agent)  visited  in  the  Park, 
and  situated  a  few  hundred  yards  north-west  of  Rookery  Pit, 
was  about  15  ft.  in  depth.  The  Bottom  Coal  Fireclay,  from 
5  to  6  ft.  in  thickness,  resting  on  a  5-in.  coal,  was  worked  here. 
It  has  a  dark  top,  the  lower  part  being  grey-brown  and  occasion- 
ally iron-stained.  It  dips  N.N.E.  at  12°.  Most  of  the  fireclays 
handled  by  the  firm  are  dark,  close  and  mild  at  the  top,  but 
lighter,  more  open  in  texture,  and  stronger  at  the  bottom.  They 
also  vary  laterall3^ 

Reserves:  Local  supplies  of  clay  are  small. 

Treatment :  Weathering  is  considered  an  advantage  and  can- 
nocks  are  picked  out.  Broken  bricks  and  burnt  clay  are  used  for 
grog,  and  some  crushed  Bilston  Sandstone  also  is  added.  Some 
of  the  latter  rock  is  ground  and  used  for  lining  cupolas  at  a 
neighbouring  foundry. 


148 


CHAPTER     XII. 

COALBEOOKDALE    AND    EOREST    OF    DEAN. 

COALBROOKDALE. 

The  coalfield  of  Coalbrookdale  extends  from  north  to  south  for 
a  distance  of  some  ten  miles  and  varies  in  width  up  to  a  maximum 
of  four  miles.  The  beds  are  ouly  gently  folded,  but  are  much 
disturbed  by  faults,  of  which  the  principal  ones  run  parallel  to 
the  boundaries  of  the  coalfield,  while  others  lie  nearly  at  right- 
angles  to  this  direction.  Beds  of  fireclay  higher  in  the  sequence 
than  those  found  in  the  south  are  preserved  in  the  northern  parts 
of  the  coalfield. 

In  the  absence  of  detailed  geological  maps  the  correlation  of 
the  coal-seams  in  different  parts  of  this  coalfield  is  attended  with 
insuperable  difficulties.  While  the  Pennystone  Ironstone 
Measures  and  the  coals  from  the  Best  Coal  downwards  can 
usually  be  recognised,  the  correlation  of  the  coal-seams  between 
these  two  horizons  is  as  yet  confused. 

In  the  following  list  the  principal  coals,  below  the  Pennystone 
Ironstone,  and  the  fireclays  worked  at  the  present  time,  are  shown 
in  what  are  approximately  their  proper  positions :  — 
Fennyiione  Ironstone  Measures. 
Clays.  Coals. 


Clun ch  Fireclay  of  KetleyPit(p.l49) 


New  Mine  (]oal  of  Ketley  Pit  (p.  149) 
and  of  Ladywood  Pit  (p.  151). 


Viger  Coal  of  Ladywood  Pit  =  Sulphur 
or  Stinking  Coal  of  Lightmoor  Pit 
(p.  151). 
Two-foot  Fireclay  of  Horsehay  (p. 
1.52)  and  Benthall  Potteries  (p. 
153). 
Clunch  Fireclay  of  Lightmoor  and     Two-foot  Coal  of  LadyT\'Ood  Pit=:  Sill, 
Two-foot    Fireclay  of    Benthall         Silt  or  Silk  Coal  of  Lightmoor  and  ? 
Firebrick  Works  (p.  154).  Clunch  Coal  of  Granville  Pit. 

New    Mine    Fireclay  of  Horsehay 

(p.  153). 
Ganey   Fireclays  of  Ladywood  and     Ganey  Coal  of  Ladywood  ?  =  Two-foot 
Turner's  Yard  (p.  151)  and  Bent-         Coal  of  Granville  Pit. 
hall  Potteries. 

Randle  Fireclay  of   Benthall  Fire- 
brick Works. 


Best  Coal. 


Randle  Coal. 
Clod  Coal. 
Little  Flint  Coal. 
Lancashire  Ladies  Coal. 

The  only  fireclay  worked  above  the  Pennystone  Measures  is  that 
underlying  the  Fungous  Coal  at  about  TO  yards  above  those 
measures  at  the  Granville  Pit. 

At  the  Tuckies  Pit  belonging  to  Messrs.  Maw  &  Co.  fp.  150), 
a  fireclay  is  worked  at  84  ft.  below  a  sulphur  coal,  but  it  is 
uncertain  whether  this  coal  is  the  Sulphur  or  Viger  Coal  of  the 
Middle  Measures  or  one  of  the  pyritous  coals  in  the  Upper 
Measures . 

It  has  been  observed  that  the  upper  parts  of  the  seams  are 
the  richer  in  alumina. 
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Formerly  other  fireclays  were  worked,  such  as  the  Bannocks, 
the  Clod  and  the  Liuseed  Earth  Seams^  but  none  of  these  is 
now  got,  although  it  is  probable  that  there  are  reserves  at  depth. 
It  is  doubtful,  however,  if  they  could  be  profitably  exploited  at 
present  prices. 

The  average  thickness  of  the  seams  of  clay  worked  in  this 
district  is  3  ft.,  but  the  seam  that  supplies  mo.st  clay,  viz.,  the 
Ganey,  is  divided  by  a  bed  of  coal,  18  iu.  thick,  into  an  upper 
and  better  part,  measuring  2  ft.,  and  a  lower  part,  which  is  a 
few  inches  thicker. 

Refractory  materials  take  a  subordinate  place  in  the  products 
of  this  district,  which  is  concerned  mainly  with  the  manufacture 
of  tiles  (Broseley  &  Jackfield),  sanitary  pipes  (Horsehay)  common 
pottery  (Benthall)  and  common  bricks.  Most  of  the  refractory 
ware  is  made  for  the  use  of  the  firms  making  the  above-mentioned 
articles;  a  small  amount  is  sold  locally.  Messrs.  C.  R.  Jones  and 
Bennett  Bros,  prepare  ground  clay  for  making  saggers  in  the 
pottery  centres. 

The  fireclays  are  usually  weathered  from  three  months  up  to 
three  years,  and  are  blended,  dry-ground,  screened  and  pugged. 
Grog  of  burnt  clay,  broken  brick  or  saggers  or  siliceous  stone  is 
added.  The  firebricks  are  mostly  hand-made,  sometimes  re- 
pressed,  occasionally  wire-cut  and  machine-pressed. 

Firebricks,  blocks,  blast  furnace  and  cupola  linings,  saggers 
and  ladle  necks  are  made. 

The  LiLLESHALL  Co.,  Ltd. 

Priors  Lee  Hall. 

WorJcs :  The  Snedshill  Brickworks  are  beside  the  main  road 
from  Wolverhampton  to  Wellington,  and  about  two-thirds  of  a 
mile   south-east   of   Oakengates   Station. 

Mines :   Two  shafts  known  respectively  as   the  Hydraulic  Pit 
and  the  Ketley  Fireclay  Pit  supply  fireclay  to  the  Brickworks. 
The  Hydraulic  Pit  is  abandoned,  but  the  dumps  are  large  and 
are  still  being  drawn  upon. 

The  Ketley  Fireclay  Mine  is  situated  on  the  south  side  of  the 
road  to  Shrewsbury,  and  nearly  opposite  Holy  Trinity  Church, 
Oakengates. 

Maps:  One-inch  'N'ew  Ser.  153,  Old  Ser.  Geological  61  X.E. ; 
six-inch  Salop  36  S.E. 

Ketley  Mine:  Latitude  52°  41'  30".     Longitude  2°  2T'  30". 
Geological  formation  :   Middle  Coal   Measures.     Chinch   Fire- 
clay. 

The  following  is  the  section  in  the  Ketley  Pit :  — 

Thickness.  Depth. 

Yds.  Ft.     ...     Yds.  Ft. 

Made  ground  and  measures       3.5    0       ...  — 

Flint  Coal 1      1        ...  — 

Flint  .•;    0       ...  — 

Pen nvstone  measures      ...  ...  ...  ...  :'.     0        ...  — 

New  Mine  Coal o     '2       ...       4.=>    0 

Clunch  Fireclay,  working      ...         5     1       ...      50     1 

1  Prestwich,  J.,  Trans.  Geol.  Soc..  ser.  2,  vol.  v,  1840,  p.  413. 
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Only  the  topmost  6  ft.  of  tlie  Cluncli  Fireclay  (the  ouly  fireclay 
worked  at  this  pit)  is  suitable  lor  refractory  purposes.  The 
Clunch  Fireclay,  which  contains  many  small  ironstone-nodules, 
has  elsewhere  so  far  proved  useless,  because  of  its  low  fusing  point. 
At  the  Hydraulic  Pit  the  seam  formerly  worked  is  near  the 
Fungous  Coal,  but  the  clay  in  proximity  to  this  coal  in  other  pits 
belonging  to  the  company  is  not  suitable  for  making  firebricks. 

The  general  direction  of  the  dip  of  the  beds  is  south-east  at 
1  in  12.  The  Ketley  Mine  is  troubled  by  faults,  the  displace- 
ments ranging  from  3  ft.  to  16  ft. 

Reserves :  It  is  estimated  that  the  reserves  at  the  Ketley  Mine 
will  las.t  at  least  15  years.  At  the  Hydraulic  Mine  there  are 
16,CF00  tons  of  good  fireclay  on  the  tips. 

Mode  of  working :  The  clay  is  worked  on  the  longwall  system. 
Water  is  a  difficulty,  especially  in  winter,  but  it  can  be  dealt 
with  by  the  existing  piiniping  machinery. 

Treatment :  The  fireclay  is  carefully  graded  at  the  pits.  At 
the  Hydraulic  Pit  three  qualities  were  separated  when  the  clay 
was  raised ;  one,  used  for  mortar  only,  has  weathered  on  the  tips 
for  twenty  years ;  the  others  are  used  respectively  for  first  and 
second-class  firebricks. 

At  the  Ketley  Mine  there  are  two  qualities,  the  black  clay  and 
the  grey  clay ;  the  black,  which  contains  more  alumina  than  the 
grey,  is  used  for  specially  refractory  wares. 

Maw  &  Co.,  Ltd. 
Benthall  Works ^  Jackfield,  Salop. 

Works :  Close  to  the  mine. 

Mine :  Tuckies  Shaft,  situated  on  south-west  side  of  Severn 
Valley,  and  |-  mile  north-west  of  Coalport. 

Maps :  One-inch  New  Ser.  Ordnance  153,  Old  Ser.  Geological 
61  ISr.E.;  six-inch  Salop  51  N.E. 

Latitude  52°  37'  11".     Longitude  2°  21'  25". 

Geological  formation:  Coal  Measures. 

The  following  is  believed  to  be  the  section  of  the  Tuckies  pit  :  — 


Measures  ... 

Sulphur  Coal 

Measures   ... 

Red  Clay  (us  d  for  til  s) 

Measures  ... 

FiBECLAY  (used  for  refractories) 

The  measures  are  nearly  horizontal,  but  they  are  crossed  by  a 
fault. 

Reserves:  Underground  there  are  large  reserves.  On  the  sur- 
face there  are  several  thousand  tons  of  clay  in  process  of 
weathering. 

Mode  of  working :  The  clay  is  worked  on  the  pillar-and-stall 
system;  some  trouble  is  caused  by  the  timbers  sinking  rapidly 
into  the  underlying  beds.  Water  is  heavy,  but  at  present  it  can 
be  dealt  with  by  continuous  pumping. 


Thickness. 

Depth. 

Ft.  In. 

Ft.  In 

129    0 

..     129    0 

2     9 

..     131     9 

18     3 

..     150    0 

7    0 

..     157    0 

53    0 

..     210     0 

6    0 

..     216    0 
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Treatment :  The  fireclay  is  graded  into  three  qualities.  The 
*  best,'  of  a  dark-grey  or  purple  colour,  is  said  to  be  of  high 
quality,  but  is  scarce ;  this  is  picked  out  for  special  ]>urposes. 

The  *  medium  '  and  the  '  common  '  qualities  are  weathered 
together. 

The  clay  is  weathered  as  long  as  possible,  some  of  it  for  three 
years  or  more.     Broken  saggers  and  bricks  are  used  as  grog. 

The  principal  products  are  tiles,  which  are  made  from  the  red 
clay;  the  refractory  goods  form  an  unimportant  part  of  the 
industry.  The  fireclay-goods  are  used  chiefly  in  the  firm's  own 
kilns. 

C.  R.  Jones  &  Sox,  Ltd. 

Jackfield,  Salop. 
Tjadywood  Brick  and  Tile  Works. 

Works :  About  \  mile  east  of  the  Ladywood  pit. 
Mine:   The  Ladywood  fireclay  pit,    on  the   south   side  of  the 
Severn  Valley,  ^  mile  east  of  Ironbridge  Station. 

Maps :  One-inch  New  Ser.  Ordnance  153,  Old  Ser.  Geological 
61  N.E.;  six-inch  Salop  43  S.W. 

Lntitiide  52°  37'  26".     Longitude  2°  28'  28". 
Geoloyical  formation :  Middle  Coal  Measures.  Ganey  Fireclay. 
The  section  of    the    measures    in    the    shaft    is  shown  in  the 
following  table :  — 

Thickness.  Depth. 

Yds.  Ft.  In.  Yds.  Ft.  In. 

Made  ground  and  measures  to  bottom  of 

Pennystone  gob  23     2     8       ...       23     2     8 

White  Fireclay  (believed  to  be  good  fire- 
clay)        10     3       ...      24    2  11 

Measures 4     2     8       ...       29    2     7 

VigerCoal  0     0     6       ...       30     0     1 

Viger  Fireclay      10     6       ...       31     0     7 

Two-Foot  Rock 4    0     0       ...       35    0     7 

Two-Foot  Top  Fireclay 0     2     4       ...       35    2  11 

Two-Foot  Coal  gob         0     12       ...       36     1     1 

Two-Foot  bottom  fireclay  0     18       ...       36    2     9 

Ganey  roof-coal,  6  h\.     ...'\ 

Ganey  Top  Fireclay,        /  Ganey  Coal  i     n     -i  38    0    0 

1  ft.  6  in.  X   (working) 

Ganey  Coal  gob.  1  ft.  3  in.  J 

Ganey  Bottom  Fireclay        020       ...      38    20 

Measures  to  bottom  of  shaft     ...         ...  6    0    0       ...      44     2    0 

The  Ganey  top  fireclay,  which  is  black,  varies  in  thickness  from 
1  ft.  6  in.  to  2  ft.  The  Ganey  bottom  fireclay,  which  is  grey, 
is  in  places  2  ft.  3  in.  thick. 

Reserves:  There  is  plenty  of  fireclay  underground,  but  little 
on  the  surface. 

Mode  of  working :  The  clay  is  worked  on  the  pillar-and-stall 
system,  und  is  weathered  on  the  surface  as  long  as  possible. 
Troubles  arise  from  the  slipping  of  the  ground  down  the  valley- 
side,  which  has  displaced  the  upper  part  of  the  ground  pene- 
trated by  the  shaft.     There  is  no  trouble  from  water. 
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The  Broseley  Tileries  Co.,  Ltd. 

Broseley. 

Works:  At  the  Dunge. 

Mine:  Turner's  Yard  Shaft,  about  1^-  mile  S.S.E.  of  Broseley 
Church,  and  ^  mile  S.W.  of  Inett. 

Maps :  One-inch  New  Ser.  Ordnance  153,  Old  Ser,  Geological 
61  IS'.E. ;  six-inch  Salop  51  X.E. ;  the  other  pits  are  on  51  N.W. 

Turner's  Yard.     Latitude  52°  35' 57".     Longitude  2°  27'  10". 

There  are  also  several  idle  pits  belonging  to  the  company  and 
known  as  : — - 

(1)  The  Slang  Shaft,  at  the  Dunge  Colliery. 

Latitude  52°  36'  27".     Longitude  2°  28'  5". 

(2)  The  Works  Shaft. 

Latitude  52°  36'  26".     Longitude  2°  28'  12". 

(3)  The  Deep  Shaft. 

Latitude  52°  36'  39".     Longitude  2°  28'  4". 

Geological  formation  :  Middle  Coal  Measures.  Ganey  Fire- 
clay. 

Section  at  Turner's  Yard  Shaft,  formerly  owned  by  the  noted 
Caughley  China  Works,  since  removed  to  Coalport :  — 


Soil,  etc 

Rock         

Fireclay  (not  worked)     ... 

Bastard  red  clay 

Fireclay  (not  worked)     ... 

Rock 

Fireclay  (not  worked)     ... 

Black  bat 

Ganey  Top  Coal  ... 

Ganey  Coal 

Ganey  Fireclay  (working) 

Gob  

Clod  Coal 

Fireclay     

Reserves :  In  the  pits  the  reserves  are  considered  to  be  large, 
and  there  are  considerable  reserves  on  the  banks  also. 

Mode  of  working :  Pillar-and-stall.  Water  is  a  serious  diffi- 
culty, but  the  existing  pumps  can  cope  with  it. 

Treatment :  The  clay  is  weathered  on  the  tips  as  long  as  possible 
for  the  firm's  own  use,  but  raw  clay  is  sold  when  ordered. 

Ltd. 


Thickness. 

Depth. 

Ft. 

Ft. 

6       . 

6 

11       . 

..      17 

10       . 

..      27 

5 

..       32 

7       . 

.       39 

24        . 

..       63 

7 

.       70 

4       . 

.       74 

1 

.       75 

2       . 

.       77 

4 

.       81 

6       . 

.       87 

2       . 

.       89 

1 

.       90 

Worka 
Mine 


CoALMOOR  Sanitary  Pire  Co. 

Horsehay. 

30ut  \  mile  S.S.W.  of  the  Inn  at  Coalmoor. 
Day-levels  adjacent  to  the  works. 
Maps :  One-inch  New  Ser.  Ordnance  152,  Old  Ser.  Geological 
61  N.E. ;  six^inch  Salop  43  N.W. 

Latitude  52°  39'  10".     Longitude  2°  29'  32". 
Geological  formation :  Middle  Coal  Measures.     Two-foot  and 
New  Mine  clavs. 
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There  are  two  chief  seams  of  fireclay  each  about  a  yard  thick, 
and  each  associated  with  a  seam  of  coal.  These  fireclay  seams 
are  known  as  the  Two-foot  Clay  and  the  New  Mine  Clay,  the 
former  being  on  top  of  the  Two-foot  Coal,  the  New  Mine  Clay 
lies   below   it. 

The  Two-foot  Clay  is  the  darker  of  the  two  in  colour  and  is 
used  for  firebricks.  The  New  Mine  Clay  is  mainly  utilised  for 
drain-pipes.  The  beds  are  nearly  horizontal  and  not  much 
faulted.  On  the  same  property  (but  not  worked!  there  are  also 
the  Clod  Coal,  Eandle  Coal,  Best  Coal,  and  the  Little  Flint  Coal. 

Reserves :  Underground  reserves  are  considered  ample  for 
present  demands  and  possible  extensions.  They  are  limited  in 
the  direction  of  the  rise  to  the  north-east  of  the  property  by  the 
outcrop  of  the  Millstone  Grit;  in  the  direction  of  the  strike  there 
are  large  areas  not  worked.  There  is  also  a  large  reserve  on  the 
tips. 

Mode  of  woTking :  Both  clay  and  coal  are  worked  on  the  pillar- 
and-stall  system  and  reached  by  day-levels. 

Treatment :  The  clay  is  mined  and  is  weathered  on  the  tips 
according  to  circumstances  up  to  1^  years.  The  grog  added  is 
sand  from  a  decomposed  Coal  Measure  sandstone  obtained  from 
a  sandhole  about  250  yards  south  of  the  works. 

Benthall  Potteries. 

Benthall. 

Works :  Near  the  mine. 

Mine :  A  shaft  and  horse-gin,  \  mile  S.E.  of  Benthall  Hall  and 
about  200  yards  north-east  of  the  potteries. 

Maps:  One-inch  New  Ser.  Ordnance  152,  Old  Ser.  Geological 
61  N.E.;  six-inch  Salop  51  N.W. 

Latitude  52°  36'  57".     Longitude  2°  29'  48". 

Geological  formation:  Middle  Coal  Measures.  Ganey  Fire- 
clay. 

The  seam,  is  35  yards  from  the  surface  and  consists  of  a  com- 
pound seam  of  coal  and  fireclay  about  6  ft.  thick.  Another  seam 
called  the  Two-foot  lies  above  this  one  but  is  not  now  worked. 

The  beds  dip  gently  towards  the  east  and  are  crossed  bv  a  small 
fault,  which  does  not  much  disturb  them. 

Reserves:  There  are  ample  reserves  underground.  Water 
presents  no  difficulties ;  it  is  raised  to  the  surface  in  valve- 
buckets  or  let  down  into  deeper  workings. 

Mode  of  working :  Both  coal  and  fireclay  are  mined  on  a  modi- 
fication of  the  longwall  system. 

Treatment :  The  clay  is  weathered  on  the  tips  up  to  three  years. 
There  are  few  nodules  cither  of  ironstone  or  of  iron  pyrites  in  the 
clay. 

The  Coalbrookdale  Co.,  Ltd. 

Coalbrookdale. 
Works  :  About  ^  mile  north  of  Coalbrookdale  Station  (G.W.R.). 
Clay  is  obtained  from  old  mine-tips  in  Lawley  Coppice,  between 
Lawley  and  Horsehay. 
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Majjs :  One-inch.  New  Ser.  Ordnance  152,  Old  Ser.  Geological 
61  N.E. ;  six-inch  Salop  43  N.W. 

Latitude  52°  40'  15  " .     Longitude  2°  29'  35  " . 

Geological  formation  :  Middle  Coal  Measures.  Clunch  Fire- 
clay. 

Formerly  tke  Clunch  Fireclay  was  dug  at  Lawley  Coppice,  but 
the  mines  are  now  abandoned,  and  only  a  small  quantity  of  clay 
remains  on  the  tips. 

The  Clunch  Fireclay  was  mined  at  Lightmoor  pit  also,  but  this 
is  exhausted  and  the  mine  abandoned. 

Reserves :  Small,  and  only  on  the  old  mine-tips  between 
Lawley  land  Horsehay. 

Treatment:  The  clay  has  been  weathering  for  many  years  on 
the  old  tips  and  requires  no  further  treatment.  Grog  is  added 
in  the  form  of  a  siliceous  black  sandstone  obtained  from  a  quarry 
in  the  Coal  Measures  at  Stony  Hill,  about  a  mile  north  of  the 
works. 

Bennett  Brothers. 

Benthall  Firebrick  Works. 
Works:  Adjacent  to  Ironbridge  Station  (G.W.E/.). 
Mine :  Day-levels  on  the  southern  side  of  the  Severn  Valley 
about  280  yards  west  of  Ironbridge  Station. 

Maps :  One-inch  New  Ser.  Ordnance  152,  Old  Ser.  Geological 

I    -vr  -pi    .    „:„  ?^„i,    c„l —   AQ   o  TTT 


61  N.E. ;  six-inch  Salop  43  S.W. 
Latitude  52°  37' 34".     L( 


Longitude  2°  29'  16". 
Geological  formation :  Middle  Coal  Measures.       Ganey,   Two- 
foot  and  Eandle  clays. 

The  following  section  is  exposed  at  the  levels  along  the  coal 


seams 


Ft. 

2 

2 

2 

2 
1-2 

2 

7 

5i 

6 


Two -foot  Coal  

Two-rooT  Fireclay  

Coal,  8  in.,  partings,  1  ft.  4  in.      

r  Ganey  Top  Fireclay 

<  Ganey  Coal   ... 

(^  Bottom  Ganey  Fireclay        

Rock... 

Randle  Fireclay 

Randle  Coal 
Rock  (touched). 

A  mixture  of  all  these  clays  is  used  but  the  Ganey  Top  Fire- 
clay which  is  dark  grey  is  the  best.  All  the  coals  are  worked, 
chiefly  as  fuel  for  the  firm's  kilns. 

The  beds  are  nearly  horizontal  or  only  gentlv^  undulating. 
About  a  quarter-of-a-mile  west  of  the  levels  the  Silurian  rocks 
are  faulted  against  the  Coal  Measures. 

Reserves:  Reserves  of  fireclay  are  limited  to  the  pillars  left 
standing  after  a  previous  working  for  coal,  but  are  adequate  for 
many  years  to  come. 

Mode  of  working:  The  clays  are  got  by  two  levels,  e^nch  about 
60  ft.  long.  There  is  no  trouble  with  water,  but  the  creep  of  the 
hill  affects  the  timbers. 
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Treatment :  The  clay  is  weathered  for  about  three  months. 
There  are  very  few  nodules  of  either  pyrites  or  ironstone. 

Forest  of  Dean,  Gloucestershire- 

In  this  district  only  one  firm  is  engaged  in  the  manufacture  of 
refractory  goods.  These  are  siliceous  firebricks  and  ground 
ganister,  which  are  made  from  some  sandstones  and  sandy  clays 
that  crop  out  at  the  junction  of  the  Drybrook  Sandstone  (the  so- 
called  Millstone  Grit)  with  the  Coal  Measures.  The  beds  in 
question  presumably  belong  to  the  foimer,  but  as  no  detailed 
geological  survey  of  the  district  has  been  made  since  the  publica- 
tion of  the  onginal  one-inch  maps  in  1845-1872,  their  exact 
position  in  the  Carboniferous  sequence  is  uncertain. 

The  maps  referred  to  show  a  narrow  outcrop  of  Millstone  Grit 
surrounding  the  Forest  of  Dean  coalfield.  As  this  outcrop  is  27 
miles  long  and  averages  a  quarter  of  a  mile  in  width,  there  is 
evidently  no  lack  of  siliceous  materials;  but  it  remains  to  be 
proved  whether  these  contain  much  that  is  suitable  for  the 
production  of  highly-refractory  goods.  So  far  as  can  be  seen, 
the  Millstone  Grit  of  this  district  consists  largely  of  compara- 
tively soft  sandstones,  and  contains  little  of  the  pure  and  highly 
silicified  quartzite  that  predominates  in  the  Millstone  Grit  of  the 
neigh])nuring  coalfield  of  South  Wales.  Further,  in  the  Forest 
of  Dean  there  is  no  extensive  steel  and  iron  industry  to  call  forth 
any  considemble  output  of  refractory  goods. 

The  materials  actually  used  for  siliceous  firebricks  are  rather 
soft  sandstones  and  sandy  clays,  brownish-yellow  in  colour,  with 
lilac-coloured  blotches.  A  somewhat  similar  sandstone  of  a 
chrome-yellow  colour,  with  occasional  pebbles  of  quartz,  is  raised 
for  ground  ganister.^ 

One  other  firm  normally  engaged  in  making  red  building-bricks 
from  the  surface-clays  of  the  Coal  Measures  has  recently  ex- 
perimented in  the  production  of  siliceous  firebricks  from  disinte- 
grated (weathered)  coarse  sandstones  of  the  Millstone  Grit,  but 
the  attempt  was  abandoned  through  shortage  of  labour. 

William  James. 

The  Marion  Silica  Fire-Brich  and  Ganister  Works. 
Suiiny.side.  (.^olefonl,  Gloa. 

Sit^iation  :  Quarries  and  works  adjacent,  on  north-eastern  side 
of  the  Staunton  Road,  1  mile  N.W.  of  Coleford.  Works  estab- 
lished 1770. 

Maps:  One-inch  Xew  Ser.  Ordnance  203,  Old  Ser.  Geological 
48  S.W.;  six-inch  Olos.  00  S.K. 

Latitude  51°  48'  7".     Longitude  2°  38'  0". 

Geological  formation  :  Top  of  so-called  Millstone  Grit  or  base 
of  Coal  Afeasures. 

'  Special  Reports  on  tlie  Mineral  Resources,  vol.  vi,  Giinister  and  Silica-rock 
(Mem.  Oeol.  Surv.)  Ed  2.  1920,  p.  104. 
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The  section  at  the  northern  end  of  the  quarry  is  as  follows :  — 

Ft.  In. 

1.  Overburden  (rejected),  about       ...         ...         ...         ...         1     6 

2.  Sandstone,  soft,  bro%vnish -yellow,  with  a  line  of  quartz- 

pebbles  at  base  ...         ...         ...         ...         ...         ... 

3.  Sandstone,  similar  though  harder  

4.  Sandstone  and  sandy  clays,  variegated  with  yellow  and 

lilac-coloured  blotches  ... 

5.  Sandstones,  harder  (floor  of  quarry) 

6.  Clay,  not  bottomed  


Bed  -3  thins  down  in  other  parts  of  the  quarry  to  2  ft.  No.  4 
passes  southward  into  sandstone,  or  thins  out  between  Nos.  3  and 
5.  Beds  2,  3  and  4  are  all  raised  and  mixed  together  for  the 
manufacture  of  siliceous  firebrick  goods. 

The  beds  dip  E.  20°  N.  at  6°  to  8°. 

Reserves :  The  materials  available  may  be  limited  downwards 
by  the  clay  (6),  the  thickness  of  which  appears  not  to  have  been 
proved.  Along  the  strike  there  are  large  natural  reserves,  and 
in  the  direction  of  dip  the  amount  is  sufficient  for  some  years. 
The  bottom  of  the  quarry  reaches  water-level,  but  the  resulting 
water  can  be  dealt  with. 

Method  of  working :  The  stone  is  worked  by  open  quarrying 
along  a  vertical  face  parallel  to  the  strike.  The  harder  and  larger 
lumps  are  broken  by  hand  to  the  size  of  road-stone. 

Treatment :  The  raw  materials  are  not  weathered  or  selected. 
They  are  ground  in  a  solid-bottomed  ('  wet ')  pan  under  light 
edge-runners.  The  ground  material  is  hand-moulded  into  bricks 
of  various  shapes,  and  boiler  seaters,  etc.  These  are  dried  on 
floors  heated  by  coal  fires  and  then  fired  in  round  kilns.  One  of 
these  is  an  updraught,  convertible  at  will  iuto  a  downdraught  by 
the  closing  of  the  top  and  the  opening  of  a  trap  in  the  floor;  the 
other  is  permanently  updraught.  The  firing  is  judged  by  inspec- 
tion of  the  kiln  through  peep-holes.     Fuel  is  bought  locally. 

No  extraneous  materials  or  grogs  are  used  in  the  mixture,  as  at 
present  the  face  of  the  quarry  yields  the  different  materials  in 
proportions  suitable  for  the  goods  produced.  The  firebricks  are 
of  a  pale-red  colour. 
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CHAPTER    XIII. 
THE    SOUTH   AND   WEST   OF   ENGLAND. 

CORNWALL. 

The  material  actually  employed  at  the  present  time  for  fire- 
brick in  Cornwall  is  the  decomposed  granite  or  China-clay  rock. 
This  is  a  mixture  of  angular  quartz  grains,  kaolin,  mica  and 
partially  decomposed  felspar.  It  is  easily  dug  with  pick  and 
shovel,  and  it  may  also  be  disintegrated  by  allowing  a  stream  of 
water  to  flow  over  the  roughly  broken  rock  or  by  hydraulicing. 

The  principal  centre  for  the  decomposed  rock  is  the  granite 
mass  of  St.  Austell,  where  it  is  excavated  from  innumerable  pita 
for  extraction  of  the  kaolin  or  china-cla}'.  The  area  next  in 
importance  is  the  similar  granite  moss  of  Bodmin  Moor;  other 
much  smaller  occurrences  are  at  Breage  and  Hingston  Down, 
Calstock. 

The  china-clay  rock  may  be  used  direct  for  firebrick  and  it 
requires  only  grinding  and  pugging  to  make  a  plastic  mass 
ready  for  the  moulds.  This  is  the  practice  at  Chilsworthy  and 
Carbis.  At  the  latter  place  if  the  material  carries  too  much  clay 
for  the  work  in  hand,  some  of  the  quartz  waste  from  the  china- 
clay  dump  is  added. 

On  the  other  hand  the  process  of  extracting  the  china-clay 
from  the  rock  leaves  great  quantities  of  residues,  e.g.,  quartz- 
sand,  *  mica-clay,'  and  the  coarser  sediment  from  the  *  micas  ' 
or  settling  troughs,  and  in  some  cases  it  is  found  more  convenient 
to  employ  these  in  suitable  mixtures  rather  than  work  on  the 
raw  material. 

This  course  is  adopted  at  the  Carloggas  works  of  the  West  of 
England  and  Great  Beam  Clay  Comjiany  where  a  very  satis- 
factory firebrick  is  made  from  a  mixture  consisting  of  equal  parts 
of  (1)  fine  sandv  residue  from  the  '  micas,'  (2)  mica  clav,  (3)  sand 
weste.     The  bricks  are  fired  to  1320°  C. 

These  waste  products  of  the  china-clay  industry  will  yield  an 
immense  store  of  material  to  one  who  will  find  a  satisfactorv 
method  of  dealing  with  them. 

In  the  Calstock  district  firebricks  were  formerly  made  at  the 
Calstock  Works  on  Hingston  Down  from  a  mixture  of  red  mica 
schist,  decomposed  sandy  elvon,  and  soft  white  and  vellow  killas. 
In  the  same  neighbourhood  the  Phoenix  Works,  now  dismantled, 
worked  pits  in  an  east-nnd-west  el  van  dyke  and  made  firebricks 
of  this  material  mixed  too-other  with  the  adjoining  bleached  and 
iron-spotted  killas.  About  a  quarter  of  a  mile  east  of  the 
Phoenix  Works,  terra-cotta  goods  were  made  from  the  same  killas 
and  el  van  at  the  Tamar  Works.  ^ 


^  '  The  Geology  of  the  Country  aroiuid  Tavistock  and  Laiuiceston  '  [Mem.  Geol. 
Surv.),  1911,  p.  130. 
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The  refractory  products  of  Cornwall  consist  mainly  of  fire- 
bricks, boiler  blocks  and  kiln  tiles  for  the  china-clay  works, 
mostly  for  local  consumption.  At  Chilsworthy,  coke-oven 
bricks  and  Admiralty  bricks  also  are  made,  the  firing  temperature 
being  1350°  C.  Carbis  (below)  has  hitely  made  shapes  for  gas 
works,  and  a  setting  clay  is  made  by  reducing  the  amount  of  free 
sand  in  the  stock  material. 


Hill,  Westlake  &  Co.,  Ltd. 

Head  OflBce — 13,  Portland  Street,  Southampton. 

Chilsworthy  Pit,   Gunnislake. 

Works :  Situated  on  the  southern  side  of  the  railway,  and  close 
to  Chilsworthy  Station. 

Pit:  Adjoining  the  works,  150  yards  south  of  the  railway. 

Maps :  One-inch  Ordnance  and  Geological  337  ;  six-inch  Corn- 
wall 29  X.E. 

Latitude  50°  31'  30".     Longitude  4°  14'  0". 

Geological  formation :   Granite  of  Hingston  Down. 

The  excavation  is  situated  in  a  kaolinized  patch  of  granite. 
The  material  closely  resembles  the  china-clay  rock  of  other 
districts  in  Cornwall  and  had  formerly  been  tried  as  a  source  of 
china-clay,  but  the  rock  is  too  much  stained  for  that  purpose. 
The  bulk  of  the  material  is  pale  grey;  patches  hnving  a  pink  or 
yellow  stain  are  prevalent.  The  pit  is  about  100  yards  square 
and  about  50  ft.  deep  on  the  southern  face;  the  overburden  varies 
from  5  to  8  ft.  thick.  Quartz  veins,  with  iron  stain  traverse  tli;' 
rock  from  north  to  south,  and  greissen  veins  run  east  and  west ; 
these  and  an  occasional  mass  of  less  decomposed  rock  constitute 
the  only  waste  in  the  pit. 

Reserves :  The  lateral  extension  of  the  decomposed  granite  has 
not  been  proved  though  it  no  doubt  reaches  some  distance  beyond 
the  limits  of  the  openworks.  The  kaolinized  rock  is  said  to  liavo 
been  proved  to  a  considerable  de])th  without  touching  bottom  and 
the  reserves  are  therefore  reg-arded  as  larg'e. 

The  Carbis  Beick  &  Tile  Works. 
Carbis,  near  Roche. 

Situation:  "Works  and  pit  about  |  mile  cast  of  Roche. 

Maps:  One-inch  Ordnance  and  Geological  347;  six-inch  Corn- 
wall 41  X.E. 

Latitude  50°  23'  50".     Longitude  4°  49'  0". 

Geological  formation :  Decomposed  granite  of  the  St.  Austell 
mass. 

The  small  pit,  about  15  ft.  in  the  deepest  pai-t,  exjioses  soft 
decomposed  granite  (china-clay  rock)  in  colour  ranging  from 
white  to  a  strong  pink.     The  colour  deepens  towards  the  west. 

An  analysis^  of  the  clay  portion  of  this  rock  gave  Si02  46-25, 

^  '  A  Handbook  to  the  Collection  of  Kaolin,  etc'  {3Iem.  Geol.  Surv.),  1914,  p.  191. 
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AljO,  36-34,  Fe^Oj  1-21.  The  colour,  which  is  most  probably  due 
to  finely  divided  ferric  oxide,  is  discharged  on  firing,  leaving  a 
white  body. 

Reserves:  The  pit  is  small  and  much  of  the  adjacent  ground 
has  been  turned  over  in  the  })ast,  but  there  has  been  no  attempt  to 
deepen  the  excavation  though  the  '  clay  '  is  said  to  have  been 
proved  to  the  depth  of  70  fathoms.  Reserves  are  presumably 
large. 

Devonshire. 

Refractory  materials  in  Devon  are  obtained  from  the  granite 
of  Dartmoor  and  the  Oligocene  Beds  of  the  Bovey  and  Torringtou 
Basins. 

(I)   The  Dartmoor  Granite. 

The  granite  is  strongly  kaolinized  in  places,  particularly  upon 
the  southern  border  of  the  mass  where  it  has  been  worked  for  many 
years  for  china-clay.  As  a  source  of  refractory  material  the  rock 
is  similar  to  that  in  Cornwall.  Firebricks  of  all  kinds,  blocks 
and  kiln  tiles  are  made  at  the  Lee  Moor  Works  of  Messrs.  Martin 
Bros.     The  reserves  of  raw  material  are  enormous. 

(2)  The  Oligocene  Beds. 

These  beds  occupy  two  remarkable  depressions  in  the  older 
rocks.  In  the  better  known  Bovey  Basin  the  Oligocene  strata 
are  surrounded  by  and  rest  upon  Devonian  rocks ;  in  the  Torring- 
ton  Basin  the  older  rocks  are  of  Carboniferous  age. 

The  Bovey  Basin  extends  from  about  Newton  Abbot  in  a  north- 
westerly direction,  a  little  beyond  Bovey  Tracey;  it  has  a 
maximum  length  of  six  miles,  and  a  maximum  breadth  of  two 
miles.  The  rocks  exjjosed  in  openworks  and  shallo»\'  clay  mines 
are  alternating  beds  of  sand,  argillaceous  sand,  and  clay  with 
deposits  of  lignite.  The  valuable  cla^-s  'are  for  the  most  part 
plastic  ball  clays  and  stoneware  clays,  both  of  which  exist  in 
many  varieties;  it  is  for  these  clays  that  the  numerous  open  pits 
and  mines  are  worked.  The  beds  apparently  dip  toward  the 
centre  of  the  basin. 

Borings  about  the  centre  of  the  basin  have  revealed  a  great 
thickness  of  these  mixed  deposits ;  at  Heathfield  they  were  proved 
to  a  depth  of  456  ft.,  and  at  Teigngrace  to  667  ft.,  without 
reaching  the  older  rocks. 

The  beds  recorded  show  a  long  range  of  material  applicable 
to  the  mnnufacture  of  firebrick,  etc.,  from  almost  pure  clean  sand 
through  many  grades  of  sandy  clay  to  tenacious  fat  clays.  The 
reserves  are  very  large  indeed. 

The  wares  produced  in  this  district,  comprise  firebricks,  butf 
facing  bricks,  glazed  bricks,  acid  proof  bricks,  paving  bricks, 
sanitary  wai-e,  pipes,  enamelled  tiles,  fireplaces,  etc.  Firebricks 
were  formerly  made  at  the  Bovey  Pottery  from  similar  materials. 

The  Torrington  Basin  is  situated  in  North  Devon ;  its  north- 
western extremity  being  about  3  miles  due  south  of  Torrington. 
The  de])osit  occupying  the  bottom  of  the  depression  covers  an  "area 
Vol.  iiv.  l  2 
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rouglily  4:  miles  long  and  1  mile  wide,  with  the  village  of  Merton 
on  thenorth,  Petrockstow  on  the  south,  and  Meeth  on  the  south- 
east side.  The  materials  filling  the  hollow  resemble  very  closely 
the  sands,  clays  and  lignites  of  the  Bovey  Basin,  and  they  may 
be  of  the  same  geological  age,  though  no  proof  of  this  has  yet 
been  obtained. 

As  in  the  Bovey  Basin,  the  principal  products  are  raw  clays, 
for  example,  blue  ball-clay,  pipe-clay,  stoneware-clay.  The 
bricks  made  at  Marland  comprise  buff  facing  bricks,  vitreous 
stoneware  facing  bricks,  and  buif  or  brindled  acid-proof  bricks. 
Firebricks  have  not  been  made  on  a  commercial  scale  but  there 
is  abundant  material  for  the  manufacture  of  siliceous  firebricks. 


Martin  Bros.,  Ltd. 

Head  Office — 20,  Lockyer  Street,  Plymouth. 

Lee  Moot  Firebrick  Works. 

Situation :  BricFworks  are  attached  to  Lee  Moor  China-clay 
Works  on  the  south-west  flank  of  Dartmoor,  about  4  miles  by 
road  from  Cornwood  Station  (G.W.R.),  and  about  3  miles  from 
Bickleigh  Station  on  the  Launceston  Branch  (G.W.R.).  A  full- 
gauge  railway  connects  the  works  with  the  main  line  at  Plympton. 

Maps :  One-inch  Ordnance  and  Geological  349 ;  six-inch  Devon 
118. 

Latitude  50°  25'  50''.     Longitude  4°  1'  0". 

Geological  formation :  Decomposed  granite  of  Dartmoor. 

The  materials  used  in  the  manufacture  of  firebricks  are  not 
quarried  specially  for  the  purpose  but  are  obtained  as  a  by-product 
of  Messrs.  Martin's  great  China-clay  Works. ^ 

In  the  process  of  washing  the  china-clay  from  the  kaolinized 
granite  two  forms  of  residue  are  obtained,  (1)  a  slightlv  inferior 
china-clay,  the  *  mica  clay,'  (2)  rough  quartz  '  sand.'  These  are 
the  materials  employed  by  Messrs.  Martin  for  all  varieties  for 
firebricks  and  for  kiln  tiles. 

The  mica  clay  is  obtained  in  the  usual  manner  and  stored  in 
pits  adjoining  the  brickworks.  The  sand  is  graded  and  at  the 
same  time  washed  by  passing  it  through  revolving  screens  under 
a  constant  stream  of  water. 

Candy  &  Co.,  Ltd. 
Heathfield  Station,    near   Newton   Abbot. 
Situation:  Works  and  pit  adjoining  Heathfield  Station. 
Maps:  One-inch  Ordnance  and  Geological  339;  six-inch  Devon 

loi  s.w. 

Latitude  50°  34'  15".     Longitude  3°  38'  55". 
Geological  formation  :  Oligocene  beds  of  the  Bovey  Basin. 
The  Heathfield  pit  is  situated  at  about  the  centre  of  the  basin  ; 
it  has  been  worked  for  many  years  and  is  now  over  TO  ft.  deep. 

1  '  A  Handbook  to  the  Collection  of  Kaolin,  China  Clay,  etc.'  {Mem.  Geol.  Surv.), 
1914,  p.  15. 
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The   following  details  have  been  measured  recently^: 


1.  Overburden 

2.  Pale  clay  and  fine  sand  in  thin  layers  ... 

3.  Coarse  quartz  sand 

4.  Pale  bluish-white  clay  ... 

5.  Pale  brown  clay  ... 

6.  Blackish  brown  clay  with  large  fragments  of  lignite, 

7.  Lignite 

8.  Bro^vn  clay  with  fragments  of  lignite 

9.  Pale  brown  clay 

10.  Bluish-grey  (' fat  natured ')  clay         


Ft. 

6 

15-20 

3 

G-12 

6 

3i 

1 

2 

10 

9 


The  beds  dip  W.S.W.  at  10^. 

For  the  manufacture  of  firebricks  the  beds  2,  3  and  9  are  used 
in  about  equal  proportions.  All  the  other  beds  in  the  pit  are 
employed ;  bed  4  for  best  quality  pipes  and  glazed  bricks,  bed  5 
for  pipes,  beds  6  and  8  for  common  brick,  bed  10  for  paving 
blocks,  etc. 

Reserves :  Along  the  dip  and  strike  and  in  depth  also  reserves 
are  large. 

Hexter  &  Bldge. 

Clay  Mines,  Kingsteignton,  Newton  Abbot. 

Works:  Kingsteignton  (Hexter,  Humpherson  &  Co.,  Ltd.). 

Pit:  The  Broadway  Pit,  1,000  yards  X.W.  of  Oakford  Cross, 
Kingsteignton,  about  1  mile  from  the  works. 

Maps :  One-inch  New  Ser.  Ordnance  and  Geological  339 ;  six- 
inch  Devon  109  N.E. 

Latitude  50°  32'  55".     Longitude  3°  36'  20". 

Geological  formation  :  Oligocene  beds  of  the  Bovey  Basin. 

The  large  open  pit  shows  on  the  western  side  the  following 
section  :  — 

Ft. 
Overburden         ...         ...         ...         ...         ...         ...         — 

1.  Coarse  quartzose  sand   ...         ...         ...         ...         ...       6-10 

2.  Stoneware  clay   ...         ...         ...         ...         ...         ...         12 

3.  Sand  bed  6 

On  the  eastern  side  :  — 

4.  Clay,  '  black  alum  '        5 

5.  Clay,  '  whit©  alum  '        ...          ...          ...          ...          ...  5 

U.  Stoneware  clay   ...         ...         ...         ...         ...         ...  44 

7.  Pink  clay             6 

The  bulk  of  the  output  of  this  pit  consists  of  the  stoneware  and 
fatter  clays.  The  raw  material  used  for  firebricks  is  obtained 
from  bed  No.  1  and  part  of  No.  2.  These  are  mixed  in  the  pro- 
portion of  two-tliirds  sand  to  one-third  clay. 

Reseri'es  :  The  beds  crop  out  to  the  east  of  the  pit,  the  dip  being 
almost  due  west.     There  are  ample  reser\'es  toward  the  dip. 

1  Special  Reporta,  vol.  vii,  pt.  i{Mem.  Qeol.  Sun:),  1918,  p.  12. 
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The    North   Devon  Clay   Co.,    Ltd. 
Torrington,  North  Devou. 

Works :  The  Marland  Stoneware  Brick  Works,  situated  at  Clay 
Moor,  4  miles  due  south  of  Torrington. 

Mines  and  Open  Works :  Several  independent  shafts,  known 
as  the  North  Devon  Mine,  and  large  openworks,  situated  on  Mar- 
land  and  Grange  Moors,  south-east  of  the  works. 

Maps:  One-inch  New  Ser.  Ordnance  309,  Old  Ser.  Geological 
26;  six-inch  Devon  41  S.W. 

(Mines.)"    Latitude  50°  53'  20''.     liongitude  4°  6'  30". 

Geological  formation:  Oligocene  (?). 

The  deposits  in  this  basin  resemble  those  m  the  Bovey  Basin, 
that  is  to  say,  they  consist  of  plastic  clays,  stoneware  clays  and 
argillaceous  sands  with  subordinate  lignitic  beds,  with  a  variable 
overburden  of  gravelly  '  head.'  The  dip  of  the  beds  is  generally 
towards  the  centre  of  the  basin,  but  many  of  the  beds  are  lenti- 
cular. On  the  north-eastern  side  the  dip  varies  from  45°  to  15°. 
The  bottom  of  the  basin  has  not  been  proved. 

Reserves :  Firebricks  have  not  yet  been  made  for  sale,  but  trials 
made  with  the  more  sandy  material  were  promising,  bricks  being 
produced  that  commenced  to  sinter  at  1800°  C.  Of  suitable 
material  there  are  very  large  reserves. 

Mode  of  Working :  The  mines  are  inclined  shafts  that  follow 
the  dip  for  about  500  ft.  At  the  bottom  drifts  are  cut  for  about 
33  to  40  ft.  to  the  right  and  left,  and  when  the  good  clay  has  been 
removed  from  these,  excavation  is  gradually  extended  up  the  dip, 
so  that  a  breadth  of  60  to  80  ft.  of  the  bed  is  removed  from  each 
shaft. 

The  open  pit  is  terraced  to  permit  of  the  removal  of  the  clay 
JTi  cubical  '  balls.' 


Surrey. 
Stone  &  Co.,  Ltd. 

Epsom  and  Ewell,  Surrey. 

Situation :  Two  large  open  pits  are  situated  on  either  side  of 
the  main  London  road  a  short  distance  east  of  Epsom;  another 
pit  is  worked  at  the  Nonsuch  Potterv  a  little  north-east  of  the 
Church  at  Ewell. 

Maps:  One-inch  New  Ser.  Ordnance  270  and  286,  Old  Ser. 
Geological  8;  six-inch  Surrey  13  and  19. 

(Epsom.)     Latitude  51°  20'  30".     Longitude  0°  15'  25". 

(Ewell.)     Latitude  51°  21'  15".     Longitude  0°  14'  30". 

Geological  formation :  Eocene,  Woolwich  and  Heading  Beds. 

The  bed  of  yellowish-grey  sandy  loam  employed  for  making 
a  refractory  brick  is  only  from  9  to  18  in.  thick.  It  occurs  in 
the  midst  of  the  usual  mottled  clays,  loams  and  sands  charac- 
teristic of  the  Woolwich  and  Reading  Beds  in  this  region.     The 
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following'  section   was  measured  on  the  south-east  working  face 
of  the  Ewell  pit :  — 

Ft. 

SoU       1^ 

Pleistocene     Clay  and  flint  gravel,  '  Un callow  ' 8-15 

f  White  clay  with  '  race  '  2-3 

'  Mottled  red  and  green  clay 11-12 

Grey  sandy  loam  '  Nonsuch  fireclay  '  ...       ^-1  i 

Woolwich        Glauconitic  loamy  sand  '  strong  brick  clay '..  4i 

and  ,  Pebbles  and  sand         ...         ...         ...         ...  J 

Reading        j  Glauconitic  sand  with  purple  shale   '  mild  j 
Bed  8.  I       brick  earth  '  . . .    •     ...         ...         . . .  / 

Bright  red  laminated  clay      ...         ...         ...  f 

I  Pebble  bed        ) 

l^ Hard  blue  clay  ...         ...  7 

Thanet         ^  Grey  sand         ...         ...         ...         ...         ...  7 

Sand.  (^  Brown  sand      ...         ...         .■ 'S  + 

Section  in  the  Epsom  pit  on  the  west  side  of  the  main  road 
about  half  a  mile  east  of  Epsom  :  — 

Ft. 

Soil        1 

Pleistocene     Clay  with  flint  gravel   ("Bunkum"  or  Un- 

callow)           7-10 

f  Mottled  red  and  brown  clay  with  "  race  '    ...  4 

I  Grey  sand  "Nonsuch   tire-earth,' locally     ...  2-3 
W^oolwich     I  Mottled  red  and  pale  green,  unctuous      clay, 

and           j       '  strong  mild  '          ...         ...         ...         ...  3 

Reiiding        ;  Yellowish  green  loam,  '  rubber  dirt '            ...  1 

Beds.               YeUuw  loam  with  oysters      ...         ...         ...  2-3  i 

Black  pebbles  and  sand          J-1 

Green  sand        ...         ...         ...         ...         ...  1 

This  brickearth  has  been  worked  continuously  since  the  days 
of  Henry  VIII.     Lysons^  quotes  the  following-  from  Leland  :  — 

"  Crompton  of  London  hath  a  close  by  Codington  in  Southerey, 
wher  the  King  buildith  [Nonsuch  Palace].  In  this  Close  is  a 
vaine  of  fine  yerth  to  make  mouldes  for  Goldesmithes  and  casters 
of  metale,  that  a  loade  of  it  is  sold  for  a  croune  of  golde.  Like 
yerth  to  this  is  not  found  in  all  Englande." 

The  Nonsuch  brick  earth  is  a  ferruginous  loamy  sand. 
Analysis  shows  it  to  have  the  following  composition :  — silica 
87-5,  alumina  3-6,  iron  oxides  48  per  cent.  The  brick  is  dull 
red  in  colour  and  soft  so  that  it  may  be  easily  rubbed  or  sawn. 
It  has  been  employed  in  many  gasworks  and  is  said  to  become 
very  hard  and  more  refractory  after  intense  heating. 

The  main  output  of  the  firm  is  derived  from  the  other  clay  beds, 
it  consists  of  red  bricks,  stocks,  chimney  and  flower  pots  and 
tiles. 

Sussex. 

Maps  :  One-incli  New  Ser.  Ordnance  320,  Old  Ser.  Geological  6; 
six-inch  Sussex  58,  59,  71. 

The  Lower  Cretaceous  Wealdcn  Series  so  well  developed  in 
Sussex,   Kent  and  parts  of  Surrey  cnntains  manv  beds  of  clay, 

^  *  I'he  Environs  of  London '  vol.  i,  1792,  p.  1-^8. 
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some  of  which  have  been  employed  tor  common  brick  for  many 
years.  Little,  however,  is  known  of  the  economic  properties  of 
the  clays. 

In  attempting  to  find  material  similar  to  that  used  in  Belg'ium 
for  certain  classes  of  firebrick,  experiments  have  been  made  by 
the  Brymbo  Steelworks  Company  on  the  Fairlight  Ciays  exposed 
in  the  cliff  between  Ecclesbourne  Glen  and  Fairlight  Glen,  one 
to  two  miles  east  of  Hastings. 

The  geological  position  of  the  Fairlight  Clays  is  indicated 
below  :  — ■ 

C  Tunbridge  Wells  Sands. 
Wealdf-n  C  Weald  clay  ...  )  Wadhurst  Clay. 

"^^^°®" I  Hastings  Beds    ...  1  Ashdown  Sand  and  FairUght 

C     Clays. 

The  Fairlight  Clays  occur  as  a  local  phase  of  the  Ashdown 
Sand  and  themselves  contain  many  sandy  beds.  These  clays 
attain  a  thickness  of  360  ft.  in  the  neighbourhood  of  Hastings  and 
Fairlight,  and  the  bottom  is  not  seen.  The^-  cire  covered  by  about 
150  ft.  of  sands,  to  which  the  term  Ashdown  Sand  is  locally 
restricted. 

The  clays  are  mottled,  red  and  yellow,  grey,  and  occasionally 
white ;  the  majority  are  decidedly  sandy. 

The  following  partial  analyses  were  made  by  the  finn  :  — 

SiOg  AI2O3  Fe,0, 

78-30  ...  1400  ...  I'oO 

57-25  ...  24-26  ...  5-20 

72-00  ...  1800  ...  2-60 

78-00  ...  13-44  ...  0-96 

Stamford  District. 

In  this  area  the  Upper  Estuarine  Series  consists  of  clays, 
occasionally  very  sandy,  and  always  liable  to  rapid  changes  of 
character  when  traced  along  the  outcrop.  The  prevalent  tint  is 
pale  blue,  but  green,  purple  and  dark  grey  are  not  uncommon. 
For  practical  purposes  much  of  the  clay  is  spoiled  by  the  presence 
of  fossil  shells,  wood  and  calcareous  concretions.  This  formation 
is  rarely  more  than  30  ft.  thick,  often  it  is  much  less;  it  is  found 
either  as  a  capping  to  the  Inferior  Oolite  limestone  or  forming 
steep  slopes  on  the  valley  side  between  the  Great  Oolite  limestoue 
above  and  Inferior  Oolite  below.  At  the  base  of  the  clays  a  thin 
band  of  nodular  limestone  is  usually  present. 

These  clays  have  been  dug  for  brick  making  at  Stamford,  Great 
Oakley,  Water  Newton,  Wood  Newton,  between  Stanion  and 
Brigstock,  and  between  Pilton  and  Luffenham.  At  Little  Bytham 
the  clays  from  the  lower  part  of  the  series  were  formerly  made 
intf)  l)ricks  called  '  clinker '  bricks  on  account  of  their  hardness 
and  durability.  At  Wakerley  on  the  same  horizon  a  fireclay 
used  to  be  dug  and  taken  to  Stamford  for  making  muffles  and 
also  for  a  terra-cotta  mixture. 

The  outliers  of  the  clay  are  well  exposed  along  the  strike  in 
the  well-known  Ketton,  Little  Casterton  and  Clipsham  limestone 
quarries. 

The  section  formerly  exposed  in  the  old  clay  pit  at  Stamford, 
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known  as  Torkington's   Pit,   gives  a  good   idea  of  the  general 
characters  of  the  deposit. 

Ft. 

1.  Soil  1| 

2.  Oyster  beds  of  Great  Oolite  limestone  3 

3.  Dark-coloured,  nearly  black,  carbonaceous  and  ferru- 
ginous clay,  without  shells       3i 

4.  Grey  clays,  with  shells  ...         ...         ...         ...         ...  3 

5.  Clays  of  a  tea-green  colour,  sometimes  passing  to  a 

briglit  green,  and  crowded  with  shells  5i 

6.  Black,  carbonaceous  befJ,  without  shells        ...         ...       1-2 

7.  Green  clay  (without  shells  but  with  masses  of  jet)  ...  2 

8.  '  Skerry,'  a  hard  gritty  clay  used  for  making  fire- 
bricks, it  resembles  in  texture  the  '  root- beds  '  but 

has  no  vertical  plant  remains ...         ...         ...         ...  ^ 

9.  Grey  clay,  blackish  in  places  (but  makes  fine  white 

bricks  and  is  esteemed  the  best  clay  in  the  pit)       ...  4 

10.  White  clays,  very  sandy  in  places       ...         ...         ...  5 

11.  Light  reddish- brown  clay,  full  of  wood          1 

12.  Ironstone  junction-band           ...         ...         ...         ...  1 

13.  Limestone  (Lincolnshire  Oolite)           ...         ...         ...  74 

14.  Sands  and  ironstone  of  the  Northampton  Sand        ...  — 

In  the  "  Skerry  "  (8)  and  the  clays  below  it  iron-pyrites 
abounds.  The  total  thickness  of  the  Upper  Estuarine  Series  here 
is  27  ft. 

The  upper  clays  burn  into  a  red  brick,  the  "  skerry  "  into  a 
firebrick,  and  the  grey  clays  (9)  into  a  fine  white  brick. 

A  section  of  the  clays  seen  north-west  of  Stamford  is  as 
follows  :  — 

1.  Great  Oolite  limestone        

^2.  Sandy  and  ferruginous  clay 

3.  Blue  and  bro\vn  clay 

4.  Banded  green  and  grey  shelly  clay 
Upper        5.  Purplish,  green  and  grey  clay 

Estuarine  ■{  6.  White   and    grey,    purplish    carbonaceous 
Series.      I  clays  with  selenite,  and  sandy  layers  with 

rootlets 
I  7.  Dark  red  ironstone  ... 

1^8.  Ferruginous  clay      

9.  Lincolnshire  Limestone 


Williamson,  Cliff,  Ltd. 

Fireclay  Works,  Stamford. 

Situation:  The  works  and  open  pits  are  situated  on  the  Little 
Casterton  road  about  1  mile  north-we.st  of  the  centre  of  the  town. 

Maps:  One-inch  New  Ser.  Ordnance  157,  Old  Ser.  Geological 
64;  six-inch  Lincoln  150  N.E.  (Rutland  10  N.E.). 

Latitude  52°  39'  20".     Longitude  E.  0°  30'  20". 

Geological  formation :  Jurassic,  Great  Oolite,  Upper  Estuarine 
Clays. 

The  clays  worked  in  the  shallow  open  pits,  lie  without   any 
appreciable  dip  and  i-est  upon  the  Lincolnshire  Limestone  of  the 
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Inferior  Oolite  whicli  is  worked  in  several  neighbouring  quarries. 
The  following  section  is  exposed:  — 

Ft.  In. 
Cover:  earthy  clay  ^ald  rubble         ...         ...         ...         ...         2     6 

(1)  Pale  grey  clay 4     6 

(2)  Darker  clay        3     6 

The  upper  half  of  the  grey  clay  is  paler  than  the  lower.  The 
darker  clay  is  rather  stiffer  than  the  pale  grey  clay  and  contains 
fragments  of  carbonaceous  matter. 

Reserves  :  The  reserves  cannot  be  considered  very  large  because 
of  the  possibility  of  changes  in  character  as  the  clay  is  followed 
along 'the  bed,  but  there  is  sufficient  for  many  years  at  the 
present  rate  of  consumption  and  new  sites  for  pits  could  probably 
be  found  along  the  outcrop. 

These  two  clays  are  used  in  various  proportions  as  the  basis  of 
all  the  products  of  the  fii-m,  but  mixtures  are  made  with  numerous 
imported  clays  for  special  purposes. 

The  products  include  handmade  gas-retorts,  all  kinds  of  fire- 
bricks, coke  oven  bricks,  cement-mill  blocks,  tiles  and  special 
bricks  faced  with  the  higher  refractory  materials. 
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CHAPTER     XiV. 
NORTH    WALES. 

FLINTS  HI  HE  :    BUCKLKY  FIRECLAYS. 
INTRODUCTION. 

The  Buckley  Fireclay  group  forms  the  highest  part  of  the 
Middle  Coal  Measures  of  iTintshire  and  occurs  a  short  disUmce 
above  the  Hollin  Rock,  a  sandstone  that  overlies  the  HoUin  Coal. 
The  beds  exposed,  which  belong  to  the  lower  half  of  the  group, 
have  a  thickness  of  somewhat  over  100  ft.,  of  which  the  upper 
part  is  mainly  sandstone,  the  lower  part  being  largely  clays.  These 
exposed  strata  are  quarried  near  Buckley.  The  whole  group  has 
been  proved,  in  a  boring  at  Tirlas-goch,  north  of  the  Elm  Colliery 
workings,  Buckley,  to  be  about  400  ft.  in  thickness. 

The  Eireclay  group  might  be  regarded  as  a  transition  group 
between  the  Middle  and  UpiDer  Coal  Measures,  but  that  it  occupies 
roughly  the  same  position  above  the  Main  Coal  as  the  Cefn  Sand- 
stone of  Denbighshire,  which  belongs  essentially  to  the  Middle 
Measures  and  lies  some  distance  below  the  red  Ruabon  Marls- 
These  Buckley  Beds  may  best  be  considered  as  indicating  a- 
partial,  local  and  temporary  anticipation  of  Upper  Coal  Measure 
conditions,  at  a  stage  at  which  Middle  Coal  Measure  conditions 
prevail  further  south. 

The  fireclays  occur  in  a  broad  shallow  syncline,  of  which  the 
axis  extends  south-eastward  from  Flint  by  Northop  Hall  and 
Ewloe  Green,  and  the  exposed  beds  lie  south  of  the  synclinal  axis 
between  ]N^orthop  Hall  and  Buckley  Station.  The  syncline  is 
crossed  by  faults  trending  between  north  and  north-west,  mostly 
with  westward  downthrow,  and  some  of  these,  co-operating  with 
the  general  eastward  dip  of  the  beds,  have  produced  three  separate 
outcrops^  that  are  free  from  Glacial  drift:  — 

(a)  Along  the  course  of  the  Altami  Brook,  where  the  beds 

are  at  present  un worked. 
(6)  Along  a  N.N.W.-S.S.E.  line  between  the  Castle  Brick- 
works and  the  east  end  of  Buckley  Mountain, 
(c)  On  a  nearly  N.-S.  line  between  Ewloe  Hill  and  Lane  End, 
Buckley. 

These  areas,  and  the  faults  separating  them,  are  shown  on  the 
recently  surveyed  6-in.  Geological  map  (Flintshire,  14   N.W.). 

In  the  north-west  the  outcrop  (a)  is  separated  from  the  north 
end  of  the  central  outcrop  (h)  by  at  least  three  large  faults  with 
westward  downthrows. 

The  central  outcrop  (b)  is  bounded  on  the  east  by  a  large  fault, 
down  west,  which  throws  the  Buckley  Beds  against  the  Coal 
Measures  that  are  locally  ca]>ped  by  the   Hollin  Rock.       The 

1  See  aho  0.  B.  Wedd  in  Summan'  of  Progress  for  1913  (Mem.  Geol.  Sun-.), 
1914,  pp.  14-16. 
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throw  of  this  fault  becomes  less  towards  the  south  and  therefore 
crosses  the  outcrop  of  the  eastern  beds  obliquely ;  hence  we  find 


Fig.  10. — Map  of  ihe  Bvckley — Ruabon  Clay  area. 
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that  the  lower  Buckley  Beds  of  outcrop  (cj  overlying  the  Hollin 
Rock  are,  in  their  turn,  brought  into  contact  with  the  higher 
Buckley  Beds  of  outcrop  [b). 

Although  the  fireclay  group  crops  out  only  in  the  neighbour- 
hood of  Buckley,  Mr.  Wedd  considers  that  there  is  reason  to 
believe  that  the  beds  have  a  wider  distribution  under  the  Glacial 
drift,  and  that  they  are  present  in  the  north  of  Flintshire 
wherever  the  upward  sequence  of  Middle  Coal  Measures  con- 
tinues above  tlie  Hollin  Rock,  e.g.,  at  Mold,  and  perhaps  Mancot 
(near  Hawarden)  and  Bagillt. 

In  the  central  outcrop  (6)  the  sequence  exposed  in  the  quarries 
is  as  follows,  in  descending  order:  — 

6.  Purple  shaly  clay,  with  local  developments  of  pale-green 

clayey  shales  and  thin  quartzose  sandstone. 
5.  Sandstone,     massive,     quartzose,     fine-grained,     usually 
yellowish-white,   but  rather  felspathic   and   pinkish   in 
some  of  the  higher  beds,  forming  a  well-marked  bed  and 
weathering   with   a    purplish-brown    crust,   with    subor- 
dinate beds  of  shale    and    fine-grained  white  siliceous 
clunch.     This  passes  down  into 
4.  Siliceous    clay    or    silt-rock,    greenish-white,    very    fine- 
grained   and    sporadically    developed — on,  or  sometimes 
mixed  with 
3.  Mottled  purple  clay,  usually  split  ap  by  a  bed  of  white 

siliceous   clunch.      This  clay  is  termed   '  Blue.' 
2.   Shaly  clay,  dark-grey  or  black,  sometimes  with  thin  coal- 
seams;  replaced  northward  almost  entirelv  by  red  and 
grey  blotched  warrant  and  (locally)  quartzitic  sandstone. 
1.  Coal,  thin,  becoming  a  mere  streak  of  carbonaceous  shale 
towards  the  north. 
All  the  beds  are   variable  in  character ;  in  one  part  over  30 
different  kinds  of  raw  material  are  handled.     Xos.  3  and  5  appear 
to  be  the  most  permanent  members  of  the  group,  but  even  they 
vary  a  great  deal  from  point  to  point  in  the  same  quarry. 

In  the  eastern  outcrop  (a)  the  beds  are  more  persistent  on  the 
whole,  especially  the  black  clay.  Below  the  thin  coal  a  soft  grey 
shaly  clay  or  warrant,  with  ironstoue-nodules,  has  been  proved 
to  overlie  the  Hollin  Coal. 

Along  the  course  of  the  Altami  Brook,  west  of  the  Castle  Brick- 
works quarry,  Mr.  Wedd  has  proved  the  occurrence  of  all  the 
beds  from  the  quartzitic  sandstone  at  the  top  of  the  black  clav 
division  up  to  the  highest  thin  quartzose  sandstone  mentioned  in 
the  above  sequence,  which  forms  a  broad  dip-slope  in  the  wood 
west  of  the  quarry. 

The  chief  prodiicts  manufactured  from  the  Buckley  Beds  are 
acid-  and  fire-proof  goods,  but  paving-  and  ridge-tiles  and  common 
bricks  also  arc  made. 

It  is  necessary  to  make  »"areful  blends  of  the  raw  materials,  and 
to  keep  a  strict  watch  upon  any  variations  the  beds  mav  undergo 
as  they  are  followed  during  quarrying  operations.  In  conse- 
quence a  oonstiint  series  of  experiments  and  analytical  tests  must 
be  maintained  as  the  different  clay-pits  develop.     Frequentlv  the 
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same  strata,  wliile  presenting  to  tile  eye  exactly  the  same  appear- 
ance, change  in  ferric  oxide  content,  and,  still  more  unfortu- 
nately, in  ferrous  oxide  content,  the  former  rising  sometimes  to 
7  per  cent.,  less  frequently  to  10  per  cent.,  and  occasionally  to 
as  much  as  19  per  cent.  When  the  content  of  ferric  oxide 
exceeds  7  per  cent.,  or  of  ferrous  oxide  4  per  cent.,  the  rock  may 
have  to  be  rejected^.  An  ordinary  Buckley  firebrick  contains 
about  5  per  cent,  of  ferric  oxide, 

Buckley  firebricks  are  of  two  kinds — the  reddish-blue,  purple 
or  '  brindled  '  brick,  and  the  '  white  '  brick,  the  latter  being 
made  chiefly  from  the  black  clay,  the  former  from  blends  of  the 
more  siliceous  beds  with  purple  clay. 

At  some  firms  the  clays,  after  being  blended  and  passed  through 
rollers,  are  thoroughly  mixed  and  tempered  by  a  process  referred 
to  as  the  '  treading..'  In  other  cases  the  usual  methods  of  crushing 
and  mixing  are  employed. 

The  '  treading  '  is  conducted  in  a  large  pan  varying  from  16  to 
30  ft.  in  diameter,  and  about  2  ft.  in  depth.  A  revolving  beam, 
trenched  by  small  channels  which  are  filled  with  water,  and  the 
with  iron,  is  caused  to  rotate  about  the  central  axis  of  the  pan  by 
the  movement  of  an  overhead  arm  driven  by  power.  Water 
is  put  into  the  bottom  of  the  pun,  which  is  then  filled  with  small 
broken  cakes  of  clay  from  the  rollers.  The  surface  of  the  clay  is 
Irenched  by  small  channels  which  are  filled  with  water,  and  the 
whole  is  allowed  to  stand  for  12  hours.  The  '  horse  '  is  then  set 
in  motion  and  the  clay  thoroughly  pugged  by  the  treading  of  the 
legs.  In  former  days  it  was  the  practice  to  employ  horses  to 
tread  the  ©lay,  their  legs  being  protected  by  leather  gaiters. 

The  '  brindled  '  goods  require  special  firing.  The  kilns  are  of 
the  circular  beehive  shape,  with  outside  fires  and  down-draught 
flues,  which  are  so  arranged  that  the  waste  heat  may  escape  by  the 
chimney,  or,  in  some  cases,  by  way  of  the  drying-floors. 

During  the  last  14-15  hours  of  firing  the  chimney-flue  is  shut 
and  the  flue  to  the  drying-floor  slightly  opened,  and  the  fires  are 
stoked  up.  As  little  air  as  possible  is  admitted  in  order  to  set 
up  a  reducing  action  which  deprives  the  brick  of  the  oxygen  and 
produces  a  uniform  '  brindled  '  or  blue  tint.  A  wrongly-burnt 
or  '  aired  '  brick  has  a  white  centre.  It  is  said  to  be  as  good  a 
fire-resister  as  a  properly  tinted  brick,  but  it  is  not  acceptable  to 
the  users,  who  doubt  its  quality.  There  may  therefore  be  a 
good  deal  of  waste  in  firing  the  Buckley  Clays.  It  is,  however, 
not  underburnt.  A  blue  colour  is  essential  for  a  Buckley  ridge- 
tile,  and  tiles  and  firebricks  are  fired  together.  They  are  fired  at 
approximately  2500°  F.  (1370°  C),  and  fuse  at  about  3100°  F. 
(1704°  C),  and  crack  only  slightly  at  a  pressure  of  3890  lbs.  to 
the  square  inch. 

Buckley  firebricks  will  not  stand  the  high  temperature  of  steel- 
furnaces,  but  do  well  for  purposes  where  such  great  heat  is  not 
required,  and  in  situations  where  abrasion  as  high  and  strength 


1  According  to  Chas.  Davison  &  Co.,  Ltd. 
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is  necessary,  such  as  in  the  tops  of  blast-furnaces,  furnace  doors, 
and  the  exposed  outsides  of  furnaces.  They  resist  well  the  action 
of  alternate  heating  and  cooliug. 

The  bricks  have  also  been  used  extensively  for  railway  tunnel 
and  bridge  work,  and  will  withstand  great  hydrostatic  pressure. 
Flooring-tiles  made  of  the  fireclays  are  in  request  for  paving 
mill-floors  near  machinery.  They  give  secure  foothold  and  wear 
well,  and  by  absorbing  waste  oil  prevent  dangerous  slips.  White 
firebricks  are  used  in  furnaces  where  continuous  heat  is  applied, 
as  in  tin-smelting  works  and  steam-ships. 

The  acid-resisting  goods  are  used  in  the  construction  of  Glover, 
Gay-Lussac  and  hydrochloric  acid  towers,   etc. 

In  many  cases  the  brickyards  have  been  built  on  the  wrong 
sites,  viz.,  on  the  strike  or  on  the  'dip'  side  of  the  beds  of 
economic  value,  where  their  position  renders  development  of  the 
quarry  impossible.  A  true  appreciation  of  the  geological  struc- 
ture would  have  resulted  in  all  the  biickyards  being  correctly 
placed  on  the  western  sides  of  the  pits,  where  the  beds  below  the 
workable  clays  run  out  at  the  surface.  {See  appended  large-scale 
map,  Fig.  11.) 


Flintshire. 

Gather  ALL  &  Co.,   Ltd. 

Buckley,  Chester. 

Ewloe  or  Trap  Works  and  Quarry. 

Location:  Situated  a  little  over  ^  mile  X.TV.  of  Buckley 
Church. 

Maps:  One-inch  Xew  Ser.  Oidnance  108.  Old  Ser.  Geological 
79  S.E. ;  six-inch  Flint.  14  IN'.W. 

Latitude  53°  10'  50".     Longitude  3°  4'  50". 

Geological  formation  :  Middle  Coal  Measures. 

The  face  of  the  section  runs  about  north  and  south,  and  the 
beds  dip  towards  the  east  at  about  10°.  They  vary  considerably 
when  traced  along  the  strike. 

Section  at  $outh  end  of  quarry,  Sectio7i  at  north  end,  1916. 

1913.     [C.  B.  Wedd.1 

Ft.  Ft. 

Sandstones,  alMJut       10       Retl  s^widstone.  with  pockets  of 

'  blue  '  clay  and  red  marl. 
Yellow  Sixndstone. 

Top  '  Blue  '  [])urple]  Clay      ...       2       Top  '  Blue  '  Clay > 

White  Rock  [sandstone]         ...     15       White  bed  ' •••  (•>(") 

Bottom   '  lihie  '  [purple]  Clay,  \ 

very  variable,  about  ...     10       Bottom  '  Blue '  Clay      J 

Black  [dark  grey  and   black]  Black  Clay,  below  floor  of  pit. 

shalv  fireclay,  seen  for  about 
8  ft."  up  to    " 18 

55 
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The  sequence  may  be  generalised  as  follows  :  — 

1.  Red  sandstone. 

2.  Yellow  sandstone. 

3.  7 

^'  f  Top  Blue  Clay.     White  ailica-clay,  overlying  Purple  clay. 

5.  White  Rock. 

6.  Bottom   Blue  Clay  [Purple  clay.] 

7.  Black  Clay,  soft. 

Intercalated  purple  clays,   similar  to  the  purple  clays  below, 
occur  in  the  highest  beds  of  sandstone. 


Tig.  11. — Map  of  the  Buckley  Clay  area. 
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The  junction  between  the  red  and  the  yellow  sandstone  is 
occasionally  sharp;  in  places,  however,  there  appears  to  be  a 
lateral  passage  between  the  two.  The  red  stone  runs  out  at  the 
surface  at  the  north  end  of  the  quarry ;  it  contains  iron  and  about 
85  per  cent,  of  silicui.  The  yellow  rock  is  a  bastard  siindst^jne,  in 
part  shaly  and  frequently  laminated.  Some  of  it  breaks  down 
to  plastic  material  on  weathering. 

At  the  top  of  the  Top  Blue  Clay  there  is  a  pale  greenish-white 
clay  of  high  silica-content.  It  varies  in  thickness  from  point  to 
point,  and  is  in  places  absent. 

At  the  south  end  of  the  pit  the  Top  Blue  Clay  is  missing,  and 
the  White  Rock  forms  the  lower  part  of  the  sandstone.  AVhen 
traced  north wiird  the  Top  Blue  Clay  appears  as  a  thin  band  which 
becomes  thicker,  whilst  the  White  Rock  becomes  thinner  but 
persists  for  some  distance  as  a  6-ft.  bed  of  pale  greenish-grey  or 
white  clunch,  after  which  it  becomes  purplish  but  retains  its 
silica-percentage. 

The  middle  of  the  pit  is  not  worked  at  present.  Hereabouts 
a  4-ft.  bed  of  hard  white  siliceous  clunch,  said  to  be  too  tough 
to  be  of  value,  develops  in  the  Bottom  Blue  Clav  and  bends  up 
southwards  until  it  is  truncated  by  the  W^hite  Rock.  Other  small 
siliceous  bands  and  patches  occur  here  and  there  in  the  higher 
parts  of  the  Top  Blue  Clay. 

The  Black  Clay  is  a  dark-grey  to  black  shaly  clay  with  no 
lime.  It  is  the  equivalent  of  the  black  shale  and  '  warrants  '  of 
Parry's  and  other  pits  farther  north. 

Reserves :  An  area  of  about  30  acres  of  proved  ground  still 
remains  to  be  w^orked  in  the  property,  but  the  dip  will  carry  the 
beds  to  a  lower  level  as  the  quarry-face  moves  eastward.  Work  is 
beinji:  carried  southward  also  along  the  strike. 

Beneath  a  small  coal  below  the  black  fireclay  there  is  a  bed  of 
fireclay  that  is  not  yet  worked,  and  from  which  firebricks  can  be 
made  in  future.  This  coal  is  the  same  as  that  in  the  Brookhill 
Pit  to  the  north. 

Mode  of  working  :  The  beds  have  been  worked  down-dip  from 
outcrop  and  now  stand  in  a  vertical  face.  Shot-holes  are 
drilled  by  hand  in  the  purple  clays,  which  are  blown  out  and 
])illars  are  left  to  support  the  sandstones.  On  removing  the 
pillars  the  overlying  beds  fall  into  the  pit  as  a  confused  mass, 
from  which  the  different  types  of  rock  must  be  sorted  by  hand. 
Lumps  of  the  sandstone  require  further  blasting. 

Water  collects  after  rain,  and  is  led  to  the  middle  of  the  pit, 
which  acts  as  a  reservoir.  In  winter  it  is  pumped  into  surface- 
ditches. 

Treatv\ent :  Fire-resisting  goods  are  made  from  mixtures  of 
raw  material ;  of  these  we  may  mention  :  — 

Sandstone  mixed  with  vnryuig  proportions  of  the  Blue  Clays.  "^      Purple  or 

Top  Blue  aay  „  „  „  White  Ro'ck.  )■    '  Brindled  ' 

White  Silica  Clay  [3]  ..  „  „  Blue  Clay.  J        Goods. 

Black  CQay  .,  .,  „         White  Rock.      Wliite  Gc^ods. 

The  raw  materials  are  sorted  in  the  pit  after  as  short  period 
of  weathering,  and  then  blended  and  ground  in  pans  under  ediro 
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ruuners  and  passed  tliiougli  two  or  three  pairs  of  rollers,  'iiiev 
are  afterwards  mixed  thoroughly  with  the  requisite  amount  of 
water  in  the  '  treading'  '  for  from  1  to  1|  hours. 

Blocks  for  hot  acids  are  made  from  mixtures  of  White  Ilock 
and  Blue  Clay,  and  acid-resisting  bricks  from  Blue  Clay,  or  a 
mixture  of  Blue  and  Black  Clays.  Some  material  is  made  to 
resist  both  fire  and  acid. 

Broken  firebrick  is  used  for  grog,  the  proportions  being  about 
1  in  6.  The  purple  clay  has  small  siliceous  patches,  which  act 
as  a  kind  of  grog  at  all  times. 

Buckley  Brick  &  Tile  Co.,  Ltd. 

Buckley,  Chester. 
Brookhill  Works  and  Quarry. 

Location :  Situated  on  western  side  of  mineral  railway  |^  mile 
F.N.W.  of  Buckley  Church. 

Maps :  One-inch  New  Ser.  Ordnance  108,  Old  Ser.  Geological 
79  S.E. ;  six-inch  Elint.  14  IN'.W. 

Latitude  53°  10'  5o '' .     Longitude  3°  4'  45  " . 

Geological  formation:   Middle  Coal  Measures. 

The  quarry  is  situated  between  the  adjacent  Ewloe  (or  Trap) 
Pit  on  the  south,  and  the  Ewloe  Barn  Pit  on  the  north. 

Section  of  north-eastern  side  of  pit,  according  to  Mr.  E,.  M. 
Gibson  :  — 

Ft. 

Brown  bastard  rock  [clayey  sandstone]  ...         ...  18 

Top  Blue  Clay      6-10 

Wiiite  fc>ilica-rock 
Bottom  Blue  Clay 


Black  Clay 
Tliia  cop^l-t.eam 


3 

12 
8-10 


The  beds  dip  eastward  at  about  12°,  and  compare  closely  with 
those  worked  in  the  E\\"loe  or  Trap  Pit  (p.  171),  but  the  Bottom 
Blue  Clay  varies  from  a  strong  to  a  weak  variety,  as  at  Ewlce 
Barn  (p.  175). 

Reserves  :  The  beds  are  worked  northwards  along  the  strike,  in 
which  direction  there  are  reserves  for  many  years.  The  unfor- 
tunate location  of  the  factory  upon  the  '  dip  '  side  of  the  qiiarry 
prevents  development  in  this  direction. 

Mode  of  working  :  The  beds  are  worked  like  those  in  the  Ewloe 
Pit.     There  is  litile  or  no  waste. 

Treatment :  Ordinary  brindled  or  blue  Buckley  firebricks  are 
made  of  mixtures  of  two-thirds  brown  rock  and  one-third  Blue 
Clay,  but  in  the  large  blocks  these  proportions  are  rev  rsed. 
Wliite  bricks  are  made  from  the  Black  Clay.  The  White  Silica- 
rock  is  added  in  small  proportions  to  raise  the  silica-percentage. 

Little  time  is  j)erniitted  for  weathering,  as  the  clays  are  used 
up  as  quickly  as  they  can  be  dug. 

Acid-resisting  goods  (which  wi]l  also  stand  fire),  termed 
'  MetalJic'  form  the  chief  part  of  the  output.  Fire-resisting 
goods  are  the  '  brindled  '  ('  Gibsonite  ')  or  white  varieties. 
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Charles  Davisox  &.  Co.,  Ltd. 

Ewloe  Barn,  Ewloe,  Chester. 
Ewloe  Barn  Works  and  Quarry. 
Location :  Situated  on  south  side  of  the  Hawarden-Mold  road 
about  2 1  miles  west  of  Hawarden. 

Maps :  One-inch  New  Ser.  Ordnance  108,  Old  Ser.  Geological 
79  S.E. ;  six-inch  Flint.  14  N.W. 

Latitude  53°  11'  15".     Longitude  3°  4'  50". 
Geological  formation:  Middle  Coal  Measures. 
The  face  of  the  section  runs  north-north-west  and  south-south- 
east, parallel  to  the  strike  of  the  beds,  then  turns  due  west  across 
the  strike.  At  the  north  end  of  the  section  the  beds  dip  north-east ; 
at  the  south  end  the  dip  is  E.  at  100-14°. 

Section  at  south  end  of  quarry,  1916.  [Thicknesses  estimated 
by  Mr.  Hurlbutt.] 

Ft. 
Soil,  cleared  away      ...         ...         ...         ...         ...  — 

1.  Yellow  rock  (sandstone)        ...         ...         ...         ...  3 

2.  Dull  purple  and  grey  clt,v     ...         3 

3.  Yellow  sojidstone       12 

4.  '  Blue  '  [purple]  clay  about  20 

5.  Black  Clay       ...         ...  ...  frcm  6  ins.  to  9 

6.  '  Warrant,' chiefly  grey         over  12 

Over  59 

The  beds  above  the  '  blue  '  clay  are  similar  to  those  described 
under  Ewloe  Quarry  (Catherall's,  p.  171). 

The  top  of  the  '  blue  '  clay  is  said  to  be  of  little  use  by  itself  for 
making  lirebrick;  it  is  jjerhaps  not  so  siliceous  as  usuiil.  At  out- 
crop the  Blue  Clay  is  a  '  loose  '  clay  (probably  due  to  absence 
of  cover),  good  for  acid-resisting  ware;  it  may  be  compared  with 
the  weak  blue  clay  in  the  Castle  Brickworks  Quarry  (p.  178). 
Beneath  cover  the  '  blue  '  clay  is  more  compact,  and  useful  as  an 
ingredient  in  firebricks. 

The  Black  Clay,  which  forms  a  regular  bed  in  the  more 
southerly  exposures,  is  of  variable  thickiie.-^s  and  largely  replaced 
by  '  warrant  '  similar  to  tliat  occurring  in  Fairy's  quarries  to  the 
north.  There  are  said  to  be  over  30  different  types  of  material  in 
this  pit,  the  variations  being  due  to  chemical  and  mineral  com- 
position and  physical  structure. 

Weathering  is  allowed  to  proceed  as  long  as  possible,  but  little 
time  can  be  permitted  now  because  the  material  is  required  for 
immediate  use.     The  grey  warrant  deteriorates  on  weathering. 

The  fireclays  were  originally  worked  down  dii>.  but  are  now 
chiefly  won  along  the  strike  towards  tlie  south.  The  beds  alx)ve 
the  Blue  Clays  are  usually  brought  down  by  undermining,  those 
below  are  removed  layer  by  layer  in  the  direction  of  outcrop. 
There  are  no  faults,  and  water  is  easily  dealt  with,  but  there  is 
considerable  waste  from  the  highest  beds  and  the  warrant. 

/^(•serves:  The  beds  are  now  being  worked  along  the  strike 
towards  the  south,  in  which  direction  about  8  acres  are  available. 
The  situation  of  the  works   is  unfortunate,    since  they  prevent 

Vol.  xiv.  «  o 


176  NORTH    WALES. 

working  along  tlie  strike  towards  the  north.  On  the  east  the 
boundaries  of  the  property  are  nearly  reached.  In  this  direction 
the  dip  of  the  beds  would  make  heavy  cover,  and  water  might  give 
trouble.  On  the  west  the  beds  are  lost  at  outcrop.  On  the  north- 
west there  is  a  worked-out  pit. 

The  blue  and  white  firebricks  made  here  are  termed  '  Davison  ' 
brand.  In  appearance  the  acid-resisting  goods  look  exactly  like 
the  fire-proof  goods,  but  have  strikingly  difl:erent  properties  (den- 
sity, porosity,  crushing  strength,  etc).  In  colour  they  are  both 
reddish-blue,  like  rusty  iron. 

Treatment:  The  rocks  are  selected  for  the  various  purposes 
required,  the  blends  being  determined  by  a  continuous  series  of 
experiments  rendered  necessary  by  the  ever-changing  character 
of  the  deposits.     • 

In  the  works,  dry  grinding  pans,  rollers  and  tempering  pugs  are 
employed,  as  well  as  the  '  treading  '  (p.   170). 

Broken  firebrick  is  sometimes  used  for  grog  (acid  brick  is  far 
too  tough),  but  enough  siliceous  material  is  usually  found  in  the 
pit  to  render  much  grog  unnecessary. 

The  chief  output  from  the  works  consists  of  acid-resisting  goods. 
The  brand  registered  as  '  Obsidianite  '  is  both  acid-  and  fire-proof, 
and  is  used  in  the  construction  of  Glover  and  Gay-Lussac  towers, 
etc.,  and  in  electrolytic  and  chemical  works. 

Fire-resisting  goods  are  termed  '  Adamantine,'  and  are  made 
from  blends  of  raw  material  such  as  the  yellow  sandstone,  purple 
clay  beneath  cover,  black  clay  and  selected  warrant,  and  some 
siliceous  beds  in  the  purple  clay. 

Edward  Parry  &  Sons,  Ltd. 

Buckley,  Chester. 

Parry  s  Brickworks  and  Quarry. 

Location :  Situated  on  the  north  side  of  the  Hawarden-Mold 
road,  about  2f  miles  west  of  Ha  warden. 

Mavs :  One-inch  New  Ser.  Ordnance  108,  Old  Ser.  Geological 
79  S.E. ;  six-inch  Flint.  14  N.W. 

Latitude  5.30  11'  23".     Longitude  3°  b'  0" . 

Geological  formation:  Middle  Coal  Measures. 

The  main  quarry  extends  in  a  north  and  south  direction,  with 
the  principal  working-face  on  the  eastern  side,  and  the  beds  dip 
E.  at  15°.     A  smaller  quarry  lies  to  the  south-west  of  the  other. 

General  section  in  main  (piarry. 

[Thickness  estimated  by  Mr.  Parry.]  Ft. 

f  Purple  and  white  clunch  (to  north)            ...         ...  — 

I  Silica -rock  (quartzose  sandstone)    ...         ...          ...  0-2 

1  Soft  green  shale  (silty  sandstone  and  sandy  marl, 

East  of     I      laminated) 10 

N.-S.      -{  Deep-purple  shale      3 

Fault         White  or  yellowish -grey  sandstone,  with  hard  top.  30 
(  Blue-green,  siliceous  (6-7  ft.             ^ 

Blue  Clay    ■{                                              maximum)^  40? 
I                       l^ Purple  (15-20  ft.,  bottom  not  seenjj 
West  of  r  Black  Claj^  in  places  coaly,  (thin)1 

N.-vS.      <  Red  warrant  (mild)  ...         ...          }>  very  variable.  15 

Fault      ( Grey  warrant  (strong)  ...         J  

100 
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A  fault,  ranging  nearly  north  and  south,  with  a  throw  of  about 
20  ft.,  traverses  the  whole  length  of  the  quarry,  and  separates  the 
lower  from  the  higher  beds.  Part  of  the  W(jrking-face  is  slicken- 
sided,  indicating  a  movement  with  a  southerly  shift  aud  eastward 
downthrow.  Tiie  small  quarry  is  situated  just  to  the  west  of 
this  fault. 

In  the  main  quarry  the  white  sandstone  forms  a  prominent 
shelf.  The  greater  part  is  a  bastard  sandstone,  which  weathers 
down  easily  to  a  plastic  material,  especially  when  it  is  clayey  or 
shaly.  At  the  top,  however,  about  5  ft.  of  the  rock  is  tough  and 
quartzitic,  and  occasionally  some  greenish-grey  clay  is  found 
beneath  it.     Sphaerosiderite  is  found  here  and  there. 

At  the  north  end  of  the  quarry  a  siliceous  rock  (better  developed 
at  the  Castle  Brickworks)  caps  the  section,  and  rests  upon  a  thin 
layer  of  greenish-blue  micaceous  shale  that  forms  the  top  of  the 
soft  shale. 

An  impersistent  greenish  fireclay  of  variable  thickness  occurs 
at  the  top  of  the  purple  clay,  «nd  patches  of  similar  material  are 
developed  sporadically  at  a  slightly  lower  level.  A  bed  of  white 
rock  fsiliceous  clay)  appears  here  and  there  about  6  ft.  below  the 
top  of  the  purple  clay,  and  may  be  the  equivalent  of  the  '  White 
Rock  '  of  Catherall's  quarry  (p.  171). 

The  greater  port  of  the  black  clay  of  Catherall's  quarry  is 
replaced  by  warrants,  of  which  the  grey  type  in  a  laminated  sandy 
silt,  sometimes  with  glossy  bedding-planes  and  a  little  sphaerosi- 
derite.  The  red  warrant  is  nodular  and  less  laminated,  and 
blotched  with  patches  of  green  or  grey  colour.  It  is  fairly 
siliceous. 

In  the  smaller  quarry  the  '  blue  '  clay  is  nearer  the  surface, 
and  therefore  its  lower  parts  are  available. 

The  beds  all  show  signs  of  variation,  and  probably  as  many 
different  types  of  raw  material  could  be  found  as  occur  at  Ewloe 
Barn. 

Reserves:  The  property  extends  about  200  yards  to  the  east, 
in  which  dii'ection  an  area  of  about  5  acres  is  considered  available. 
Owing  to  the  dip  some  of  the  lower  beds  may  become  difficult  to 
work  from  water  and  increasing  cover.  Towards  the  west  the 
warrants  run  out  at  the  surface,  but  there  is  still  miich  to  be  cot. 
In  the  smaller  quarry  there  is  a  little  reserve  of  Blue  Clay. 
On  the  south  further  work  is  prevented  bv  the  jx>sition  of  the 
brickworks;  wliilst  on  the  north  the  quarry  of  the  Castle  l.'rick- 
works  is  almost  touched. 

Mode  of  icorl-iiig :  The  quarry  is  worked  like  those  at  Ewloe 
and  Ewloe  Barn.  "Water  used  to  cause  trouble  but  is  now  uader 
control.  There  is  some  waste  from  the  highest  beds  and  from 
the  hard  top  of  the  sandstone. 

Treatment :  The  rock  is  weathered  as  long  as  possible,  when 
much  of  the  sandstone  and  the  siliceous  part  of  the  Blue  Clay 
become  plastic.  Physical  changes  at  this  stage  are  considered 
important. 

The  clay  is  ground  beneath  edge-runners  in  perforated  pans 
with  \  to  |-  in.  holes,  and  then  passed  through  small  rollers.  It 
next  goes  to  the  treading  (p.  170). 
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Fire-resisting  goods  are  made  from  bleuds  of  the  Blue  Clay 
with  the  sandstone  and  the  siliceous  top  of  the  Blue  Clay.  A 
little  warrant  is  added  at  times  for  hardening  purposes.  White 
firebrick  is  made  from  the  black  clay.  The  greater  part  of  the 
'  blue  '  clay  is  used  for  making  acid-resisting  goods.  Paving  and 
blue  ridge-tiles  are  made  from  a  mixture  of  the  soft  shale  with 
purple  clay,  and  flooring-tiles  from  mixtures  of  black  clay  and 
warrant. 

Fire-resisting  goods  bear  the  brand  '  Dragon.' 

Castle  Firebrick  Co.,  Ltd. 

Northo|',  Fliiitsbire. 
Castle  Firebrick  Works  and  Quarry. 

Location:  Situated  1\  miles  due  west  of  Ewloe  Green,  and  a 
little  over  2j  miles  from  Hawarden  Station,  G.C.R. 

Maps:  One-inch  IVew  Ser.  Ordnance  108,  Old  Ser.  Geological 
79  S.E. ;  six-inch  Flint.  14  N.W. 

Latitude  53°  11'  30".     Longitude  3°  5'  10". 

Geological  formation:  Middle  Coal  Measures. 

The  quarry  runs  from  north  to  south,  with  its  steepest  face  to 
the  east,  and  the  beds  dip  E.  at  10°  to  15°. 

General  section,  1916.  [Thicknesses  estimated  by  Mr. 
Alletson]  :  — 

Ft. 

Soil 1-4 

Purple  shale  [cjunch]        ...          ...          ...          ...  1-5 

Silica-rock  (sandstone)      ...          ...          ...          ...  3-6 

Green  shale,  weathering  yellow  ...         12-15 

Purple  shale           ...         ...         ...         ...         ...  3 

Shaly  sandstone     ...         ...         ...         ...         ...  16 

White  [bluish -green]  Clay            ...         ...         ...  10 

Strong  '  blue  '  [purple]  clay,  and  weak  '  blue  ' 

clay  near  outcrop  (0-6  ft.)       ...          ...          ...  15 

White  silica-stone,  or  black  stony  clay  or  coaly 

shale        0-  3 

Red  warrant           ...         ...         ...         ...         ...  6-8 

Grey  warrant         ...         ...         ...         ...         ...  25 

110 

The  sequence  of  beds  is  similar  to  that  in  Parry's  Pit  (p.  176). 
The  great  variations  in  the  thickness  of  individual  beds  are 
probably  more  apparent  than  real,  and  due  chiefly  to  errors  in 
estimation.  It  must  be  noted,  however,  that  differences  in  thick- 
ness actually  take  place  rather  rapidly.  There  are  variations  in 
all  the  beds,  but  the  greatest  changes  occur  on  the  horizon  of  the 
'  weak  '  blue,  the  white  silica-stone,  and  the  black  clay,  each  of 
which  may  be  absent.  At  one  place  a  little  black  clay  is  assoc- 
iated with  the  white  silica-stone,  but  in  other  jilaces,  apparently, 
it  is  absent.     The  '  weak  '  blue  clay  occurs  chiefly  at  outcrop. 

A  longitudinal  fault  with  a  downthrow  east  of  about  20  ft. 
occurs  at  the  north  end  of  the  quarry,  west  of  the  incline  to  the 
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works,  and,  passing  southward,  appears  to  split  into  two  branches, 
which  embrace  between  them  a  triangular  upthrown  wedge  of 
rock.  Tlio  western  branch  has  a  throw  of  about  G  ft. ;  the  eastern 
of  about  10-12  ft.  In  Parry's  Pit  the  latter  appears  again,  its 
throw  having  increased  to  20  ft. ;  the  other  has  not  been  detected. 

Between  these  two  faults,  and  just  east  of  the  eastern  fault,  the 
dip  is  east  at  about  15° ;  elsewhere  it  is  nearer  10°. 

The  top  silica -rock  of  Parry's  quarry  thickens  northward  and 
is  well  developed  in  the  north-east  face  of  :his  quarry,  where  it 
is  broken  across  by  a  small  transverse  fault.  It  is  of  poorer 
quality  than  the  lower  white  silicti -stone,  which  occurs  only  in  the 
southern  half  of  the  quaiTy  in  a  disturbed  and  slickensided  state, 
owing  to  the  above-mentioned  faults.  The  white  silica-stone  is 
not  found  in  Parry's  quarry  and  must  therefore  be  lenticular ;  biit 
it  appears  to  be  exposed  again — with  the  '  blue  '  clay — in  the  bed 
of  Altami  Brook  about  350  yards  soutli-west  of  the  works.  The 
rock  exposed  in  a  small  wood  about  200  yards  west  of  the  works, 
near  Altami  Brook,  is  probably  the  top  silica-rock.^ 

Reserves  :  There  is  a  large  reserve  of  clay  in  the  direction  .of  the 
dip,  but  there  will  be  increasing  cover  above  the  '  blue  '  clay,  and 
water  may  give  trouble.  No  faults  are  known  of  in  this  direction. 
The  property  extends  as  far  as  tlie  mineral  line,  a  distance  of 
about  200  yards.  "Workings  are  limited  on  the  south  by  Parry's 
pit  and  on  the  north  by  the  works.  On  the  west  the  beds  crop 
out,  but  are  thrown  in  again  by  one  or  more  longitudinal  faults, 
throwing  down  west,  and  are  exposed  again  in  and  near  Altami 
Brook,  about  200  yards  west  of  the  quarry.  If  there  is  more  than 
one  fault  the  beds  mio-ht  be  brouolit  near  the  surf-ice  in  some  of 
the  area  between  the  quarry  and  the  brnok. 

Mode  of  working :  The  beds  are  worked  in  a  similar  way  to 
those  quarried  farther  south,  the  white  silica-stone  and  under- 
lying beds  being  stripped  off  the  bared  dip-slope  made  by  blasting 
and  undermining  the  higher  beds.  Faults  are  not  great  obstacles, 
and  water  gives  little  trouble  except  in  winter. 

Treatment:  The  raw  materials  are  selected  in  the  pit  after 
little  or  no  weathering.  The  rocks  are  crushed  by  three  pairs  of 
heavy  rollers  (one  octagonal,  two  smooth)  to  a  gauge  varying 
from  -^-fr  in.  to  f  in.,  and  the  material  is  carried  by  elevators 
to  a  room  whence  it  is  distributed  by  shoots  to  tempering-pugs. 
The  '  treading  '  (p.  170)  is  not  employed  here. 

Firebricks  are  usually  hand-mode,  but  some  dense  wire-cut 
bricks  are  made  for  foundations  in  steel-works. 

The  silica-rocks  are  used  for  makincr  silica-brick,  and  a  new 
plant  has  been  installed  to  deal  with  them. 

From  the  oth'^r  beds  fire-bricks  and  acid-resisting  gO(ids  are 
manufactured,  of  similar  types  to  those  made  elsewhere  in  the 
Buckley  district. 

The  fire-resistin<>  goods  comjirise  '  C.S.  '  Blue  Fire-bricks  and 
'  S.S.  '  White  Fire-bricks. 


'  Special   Reports  Mineral  Resources,  vol.  vi.,  Ganister  and  Silica  Rock 

etc.  (M^m.  Geol.  Sun\}.  Ed.  2,  1920.  p.  118. 
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William  Hancock  &  Co.  (Hawaeden),  Ltd. 

Buckley,  Chester. 

Lane  End  Brick  Works  and,  Quarry. 

Location:   Situated   at  Lane  End,   |  mile  S.S.E.   of  Buckley 

Churcli.     The  Knowl  Hill  Brick  Works  (late  E.  Ashton  &  Co.)  are 

incorporated  witli  Messis.  Hancock's. 

Majjs :  One-inch  New  Ser.  Ordnance  108,  Old  Ser.  Geological 
79  S.E. ;  six-inch  Flint    14  N.W^ 

Latitude  53°  10'  5".     Longitude  3°  4'  0". 
Geological  formation :   Middle  Coal  Measures. 
The  thicknesses  of  the  beds  in  the  following  section,  taken  about 
the  middle  of  the  north-eastern  side  of  the  Lane  End  Quarry,  were 
estimated  by  Mr.  Prince  :  — 

Ft. 
Rubble  (waste)     ...         ...         ...         ...         ...         ...  4 

Buckley  fireclay  ...         ...         ...         ...         ...         ...  .30 

Hard  yellow  grit  (waste)  ...  ...         ...  ...  15 

'  Silica  rock '        ...         30 

Blue  Clay  24 

Black  Clay  ...  ...  ...  3 

The  section  is  continued  as  follows,  in  tlie  south-western  part 
of  the  quarry  :  — 

Ft. 

Black  Clay  (continued) 12 

Smudge  (black  shale  and  coaly  matter)  — 

Warrant,  con tainmg  ironstone-nodules  ...         ...  ■ — ■ 

HoUin  Coal  — 

The  beds  dip  IST.  20°  E.,  and  the  clays  vary  from  point  to  point 
in  the  usual  way. 

All  the  beds  in  the  quariy-face,  except  those  marked  '  waste,' 
are  utilized. 

Reserves :  The  reserves  of  clay,  in  the  direction  of  dip,  are 
large. 

Mode  of  ivorhing  .  .flie  beds  are  worked  by  driving  shallow  dip- 
headings  for  a  few  feet  into  the  Blue  or  the  Black  Clay  at 
intervals.  The  sej^aiating  pillars  are  then  blown  out  and  the  face 
falls.  Large  rock-masses  among  the  debris  are  then  broken  by 
explosives.      Water  gives  little  trouble. 

Both  this  and  the  Mount  Pleasant  Pit  have  been  worked  up  to 
the  eastern  boundarv  fault,  which  is  exposed  also  in  the  old 
Ewloe  Pit. 

Treatment :  The  clays  are  not  weathered;  they  are  sorted  oud 
ground  under  edge-runners,  passed  between  rollers,  blended  and 
pugged  with  water,  and  hand-moulded.  The  grog  used  consists 
of  ground  waste  brick,  both  blue  and  white. 

The  wares  produced  consist  chiefly  of  acid-resisting  goods  made* 
mainly  from  the  outcrop  portion  of  the  Blue  fireclay  (rf.  weak 
'  blue  '  clay,  pp.  169,  170). 

The  firebricks  produced  are  of  two  types:  (1),  Blue  or 
'  brindled,'  made  from  mixtures  of  fireclay  and  silica-rock,  with 
a  crushing-strength  of  300  tons  to  the  square  foot,  and  (2),  White, 
made  chiefly  from  the  black  clay. 

The  firebricks  are  used  as  buildiiig-brickrt  also,  especial!  •  in  the 
construction  of  railway  stations  and  bridges. 
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White  firebricks  are  employed  in  furnaces  where  continuous 
heat  is  apj)lied.  Firebricks  and  bricks  for  bolt  works  are  made 
of  Black  Clay. 

William  Hancock  &  Co.    (Hawarden),  Ltd. 

Bucklej',  Chester. 
Mount  Pleasant  Brick  Works  and  Quarry. 

Location:  Situated  about  3I}0  yards  S.E.  of  Buckley  Church. 

Maps :  One-inch  New  Ser.  Ordnance  108,  Old  Ser.  Geological 
79  S.E.;   six-inch  Flint.   14  X.W. 

Latitude  53°  10'  20".     Longitude  3°  4'  0". 

Geological  formation  :  Middle  Coal  Measures. 

The  section  of  Buckley  clays  exposed  here  is  intermediate  in 
type  between  that  of  the  Lane  End  and  Old  Ewloe  Quarries. 
The  dip  of  the  beds  varies  between  E.  and  S.E.  at  6°.  A  thin 
coal,  similar  to  that  oocuiTiiig  at  Old  Ewloe,  appe^ars  in  the  black 
clay  in  the  floor  of  the  quariy. 

Goods  similar  to  those  ])roduced  by  the  Lane  End  Brick  Works 
are  manufactured  here. 

Charles  Davison  &  Co.,  Ltd. 

Ewloe  Barn,  Ewloe,  near  Chester. 
Old  Ewloe  Works  and  Quarries  (and  Etna  Clays). 

Location :  Situated  about  j  mile  N.N.E.  of  Buckley  Church  and 
11  miles  N.W.  of  Buckley  Junction  (G.C.R.). 

Mops  :  One-inch  iS^ew  Ser.  Ordnance  108,  Old  Ser.  Geological 
79  S.E. ;  six-inch  Flint.  14  N.W. 

Latitude  53°  10'  40".  Longitude  3°  4'  5". 
Geological  formation :  Middle  Coal  Measures. 
The  large  pit  south  of  the  works  is  practically  worked  out,  the 
section  being  somewhat  similar  to  that  of  the  Mount  Pleasant 
Quarry  (Hancock's),  in  which  all  the  beds  are  exposed.  The 
black  clay  contains  a  thin  coal-seam,  lying  from  6  ins.  to  3  yards 
below  its  top.  It  contains  balls  of  ironstone  also,  about  as  large 
as  the  closed  fist. 

In  this  pit  there  are  three  Blue  Clays,  separated  by  White 
Rock ;  but  the  section  is  obscure.  A  new  pit  has  been  opened  at 
the  noith-west  end,  west  of  the  works. 

Section  in  New  Pit,  Old  Ewloe.  TThicknesses  estimated  bv 
Mr.  Hurlbutt]:  — 

Ft. 
Soil.  etc.        ...         ...         ...         ...         ...         ...         ...         — 

Top  rock       ...         ...         ...         !2 

Blue  or  '  Ridge  '  Clay  (with  strong  top,  about  5  ft.)      ...         12 

White  Rock 1") 

Blue  Clay  (bastard)  6-8 

Black  Clay    ...         ...         ...         ...         ...         ...     nver  4 

over         51 

At  this  point  the  beds  dip  X.^'■.E.  (towards  the  Old  Etna  Pits) 
at  14°.  In  the  old  Ewloe  Quarry  the  dip  is  E.  15°  S.  at  about  13°. 
Tlie  old  quarry  has  been  worked  eastward  to  the  boundary  fault, 
whicli  has  broucrht  to  the  surface  older  beds  with  workable  coals. 


182 


XORTH    WALES. 


The  beds  are  as  variable  as  usual.  The  White  Rock  oi  the  old 
pit  is  said  to  contain  95  per  cent,  of  silica. 

Reserves :  These  lie  chiefly  to  the  north,  where  reserves  of  the 
clays  formerly  worked  at  the  Globe  and  Etna  Brick  Works  are 
available,  and  will  last  for  many  years.  These  old  brickworks, 
situated  on  the  outcrop,  have  been  dismantled  to  clear  this 
ground.  The  old  pit  is  limited  on  tha  east  by  the  boundary  fault ; 
on  the  south  by  other  property,  and  on  the  west  by  the  outcropping 
of  the  beds. 

Mode  of  war  Icing :  In  the  new  pit  the  work  will  be  carried 
northward  along  the  strike  towards  the  Etna  property,  avoiding 
the  Ewloe  Brick  Works,  which,  unfortunately,  stand  upon  useful 
ground.     There  is  a  good  deal  of  waste  from  unsuitable  beds. 

Water  causes  trouble  when  the  workings  are  deep.  A  wind- 
mill pump  cannot  cope  with  it  in  wet  seasons. 

The  raw  materials  are  used  for  the  same  purposes  as  at  Ewloe 
Barn. 

Denbig-hshire. 

In  the  coal-bearing  series  of  Denbighshire  only  a  few  of  the 
fireclays,  which  occur  quite  as  frequently  as  they  do  in  all  coal- 
fields, are  worked  for  refractory  purposes. 

The  Middle  and  Lower  Coal  Measures  of  Denbighshire,  as  a 
whole,  dip  eastward  off  the  Cefn-y-fedw  Sandstone  ('  Millstone 
Grit,')  and  the  coalfield  is  cut  up  by  numerous  faults,  of  which 
the  longitudinal  are  the  more  important.  On  the  eastern  side, 
in  the  concealed  part  of  the  field,  these  faults  tend  to  counteract 
the  eastward  dip,  and  keep  the  measures  near  the  surface. 

The  fireclay  seams  at  present  raised  (both  as  refractory  and 
pottery  clays),  and  the  localities  where  they  are  used,  are  shown 
in  the  following  table,  which  gives  the  position  of  the  chief  coal- 
seams  below  the  Main  Ooal  as  proved  in  the  shafts  of  the  Wynn- 
stav  Cnllierv,  Ruabon.  where  the  best  seams  are  worked. 


riEECLAYS. 

Coal-seams. 

Delph, 
Ruabon. 

Smelt, 

near 

Brymbo. 

Coppice,      Erwlwyd, 

Rhos.i          Rhos.i 

Garth. 
Trevor. 

MainrCcal      

Brassy  Coal 

Upper  Yard  Coal     . . . 
Red  Coal       

1 

Half-Y.ird  Coal        ... 

... 

Benches  Coal 

Firedamp  Coal 

Coal 

... 

Coal 

Xant  Coal 
Lower  Yard  Coal 
Wall  and  Bench  Coal. 
Lhvjnieinion  Half- 

Yard  Coal. 

... 

1         ■■■         ' 

1  Abbreviation  for  Rhosllanerchrugog. 
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Fire-resisting  goods  in  increasing  quantities  are  made  from 
the  Stone,  Half-Yard  and  Llwyneinion  Half- Yard  fireclays,  whilst 
the  fireclay  benealli  the  Cliwarelc  Coal  is  usod  ior  making  gauister 
c()nij)ouii(l.  'J'he  lower  clays  at  Delph  and  the  Llwyneinion  Half- 
Yard  Clay,  however,  are  chiefly  employed  for  nut  king  glazed  ware, 
sanitary  pipes  and  so-called  artificial  stone,  or  terra-cotta  ware 
with   '  stone  '    facing. 

In  the  district  including  Trevor,  Rhosllanerchrugog,  and 
Llwyneinion  near  Ruabon,  there  is  a  large  reserve  of  the 
Llwyneinion  Half- Yard  and   Chwarele  clays. 

Manv  of  the  un worked  fireclays  in  the  measures  underlying  the 
Main  Coal  in  the  Denbighsliire  area  might  he  suitable  for  refrac- 
tory purposes,  but  would  re(|uire  trial ;  some  of  these  are  referred 
to  in  the  detailed  accounts  that  follow. 

The  Stone  and  Half- Yard  fiicclays  have  been  worked  at  out- 
crop at  Acrefair  and  Rhosllanerchrugog. 

Wyndham  &  Phillips,  Ltd. 

Kiiabon. 

Delph  Pit.-i  and  Works. 

Location-:  Works  and  shafts  situated  i.-bout  |  mile  X.  of 
Acrefair  Station  (G.W.R.  Llangollen  Branch). 

Maps:  One-inch  New  Ser.  Ordnance  121,  Old  Ser.  Geological 
74  N.E. ;  six-inch  Denbigh  35  S.W. 

Latitude  52°  59'  15".     Longitude  3°  4'  20". 

Geological  formation :  Middle  and  Lower  Coiil  Measures. 

Both  fireclays  and  coals  are  won  from  two  winding-shafts,  Nos. 
2  and  5.  NcJ.  2  shaft  is  situated  almost  on  the  outcrop  of  the 
Brassy  Coal,  and  No.  5  a  few  yards  farther  east,  starting  in 
higher  measures. 

The  positions  of  the  fireclays  in  No.  5  Shaft  are  shown  in  the 
foUowinjr  section  :  — 


• 

Depth  from 

Thickness. 

bank-top. 

Ft. 

In. 

Yds.  Ft.  In. 

Measures 

...     177 

1 

— 

Stone  Coal    ... 

...       12 

4 

— 

Fireclay  '  A  '         

1 

0 

— 

Half -Yard  Coal        

1 

6 

— 

Fireclay  '  B  '         

3 

6 

— 

Fireclay  Ctoal            

1 

7 

62     1     0 

Fireclay  with  small  ironstone-nodules 

■::.]  - 

.") 

Measures 

*- 

Fireclay  'C  '         

:} 

6 

— 

(Vial 

0 

3 

— 

Fireclay  'D  '        

2 

10 

71     1     9 

Measures       

...       21 

3 

— 

Fireclay  '  E  '         

4 

0 

SO     0     0 

Measures 

...       27 

0 

— 

Nan  t  Coal     

6 

0 

91     0     0 

Still  lower,  a  fireclav  '  F  '  occurs  beneath  the  Lower  Yard 
Coal. 

Towards  the  north-west  the  fireclay  '  B  '  increases  to  about  (J  ft. 
in  thickness. 
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The  general  direction  of  dip  is  between  E.S.E.  and  S.E.  At 
the  surface  it  measures  15°,  but  underground  it  is  8°  (1  in  7) 
in  the  Half-Yard  Coal.  The  Stone  and  Yard  Coals  crop  out 
about  350  yards  west  of  No.  2  Shaft. 

Fireclays  '  A  '  and  '  B  '  are  said  to  be  of  fairly  uniform 
character,  and  from  light-grey  to  dark-grey  in  tint.  Although 
mildest,  the  Half-Yard  Clay  is  palest,  and  burns  almost  white. 

Reserves:  Limited  by  outcrop.  There  is  said  to  be  sufficient 
for  15-20  years  to  come  since  the  artificial  boundaries  of  the 
property  have  not  yet  been  reached.  The  lower  clays  '  E  '  and 
'  r  '  are  practically  untouched,  but  the  first  is  now  being  tried 
for  pottery  in  order  to  release  more  of  the  higher  clays  for  fire- 
bricks. Reserves  at  the  pit-head  are  becoming  exhausted,  owing 
to  lack  of  labour. 

Mode  of  vwrlang  :  The  beds  are  worked  by  pillar-and-stall,  both 
up  and  down-dip  from  the  shafts,  and  the  workings  have  been 
diverted  north-westward  by  water,  which  at  r.resent  gives  trouble 
only  when  old  workings,  such  as  those  in  the  Stone  Coal,  are 
near.  These  old  workings  have  reduced  the  fireclay  '  A  '  to  a 
thickness  of  9  in.  in  places,  making  a  bad  roof  to  the  underlying 
seams.  Where  '  B  '  is  thickest  the  coals  must  be  left  as  roof 
and  floor,  and  can  be  removed  at  a  late  stage  only. 

Treatment :  The  fireclay  is  weathered  as  long  as  Tiossible  at  the 
pit-head  (some  of  '  B  '  for  5  years).  It  is  ground,  mixed  with 
grog  or  silica  sand,  and  passed  through  two  horizontal  pugs  to 
wire  cutters.  In  future,  hand-made  bricks  will  probably  be 
manufactured.  A  separate  mill  makes  cement  or  '  fireclay  ' 
paste. 

The  two  upper  fireclays,  '  A  '  and  '  B,'  are  blended  and  made 
into  firebricks,  boiler  seating-blocks,  flue-covers,  tiles  and 
domestic  goods. 

The  clays  *  C,'  '  D  '  and  '  E,'  mixed  with  some  of  the  upper 
clays,  are  made  up  into  sanitary  pipes,  etc.,  and  occasionally 
pots  for  picric  acid. 

J.  &  C.  Edwards. 

Tref-y-nant  Worlcp.  Trevor. 
Coppice  Pit  and   Works  and  Tref-y-nant    Works. 

Location :  Shafts  situated  at  Coppice  Works,  N.  of  EhosUaner- 
chrugog  Station,  G.W.E.  Tref-y-nant  Works  situated  \  mile 
N.E.  of  Trevor  Station. 

Maps:  One-inch  New  Ser.  Ordnance  121,  Old  Ser,  Geological 
74  N.'E.;  six-inch  Denbigh  35  N.W. 

Latitude  5.30  0'  45".     Longitude  3°  3'  40". 

Geological  formation :  Middle  and  Lower  Coal  Measures. 

The  seam  of  fireclay  underlies  the  Llwyneinion  Half-Yard 
Coal,  and  is  the  same  as  that  worked  at  Pant  (p.  186) ;  its  position 
in  the  geological  sequence  is  given  on  p.  182. 

At  the  winding-shaft  the  depths  from  the  pit-bank  to  the 
various  seams  mined  are  as  follows :  — Nant  Coal  23  yards,  Yard 
Coal  33  yards.  Wall  and  Bench  Coal  50  yards.     Erom  the  latter 
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there  is  a  horizontal  cross-measure  drift  driven  westward  to  the 
rise  to  cross  an  upthrow  fault  that  brings  in  the  Llwyneinion 
Half-Yard  Coal  and  fireclay  at  this  level,  Ihe  general  dip  being 
eastward. 

The  seam  occurs  about  20  yards  below  the  Wall-and-Beneh 
Coal,  and  an  average  section  gives  1  ft.  4  in.  of  coal  on  3  ft.  of 
fireclay  which  merges  downwards  into  a  hard  gritty  stone. 

In  the  distant  parts  of  the  mine  a  section  of  the  fireclay  shows 
about  1  ft.  of  black  clay  on  1  ft.  6  in.  of  blue  clay,  but  changes 
occur  in  the  direction  of  the  shaft  to  which  the  work  is  being 
carried  back. 

The  seam  there  consists  of :  — 

Black  flaky  clay  [cross- beddefJ  shale]    f  Used  for  firebrick     ") 
Black  clay  with  plant-remains  ...         «{      and  enamelled  S     4 

Grey  clay |^         goods.  J 

Blue  clay....         Used  for  buff  bricks         3 

Reserven  :  The  available  fireclay  in  the  present  working-belt 
covers  35  acres.  There  is  also  a  further  spre.id  of  about  20  acres 
in  the  property,  part  of  which,  however,  will  be  under  water.  A 
considerable  area  of  this  seiim  exists  outside  of,  and  adjacent  to, 
this  property. 

Farther  south  the  seam  cr(»ps  out  between  Pen-y-bryn  and 
Trevor  Station,  and  has  been  worked  at  q  shallow  depth  at  the 
Tref-y-nant  Works,  north  of  which  there  is  a  large  unworked 
tract  of  ground. 

Both  the  Yard  and  the  Wall-and-Bench  Coals  have  a  fireclay 
floor,  and  might  be  worked  in  the  southern  area.  Near  Rhos, 
however,  the  fireclays  have  been  mutilated  m  extracting  the  coal 
in  former  years 

The  fireclays,  and  also  the  silicji-rock  associated  with  the 
Chwarele  Coal,  are  intact,  except  for  outcrop-workings,  and  await 
development. 

Mode  of  working:  Working  is  by  the  pillar-and-stall  method. 

Treatment :  Weathering  takes  place  at  the  most  for  six  months 
(owing  to  lack  of  labour  and  consequent  shortage  of  surface 
reserves)  and  the  clay  is  then  removed  to  the  mills  and  subjected 
to  the  usual  processes  of  grinding.  Broken  brick  or  sagger  is 
used  for  grog,  and  some  white  Ffrith  stone^  is  added  to  raise  the 
silica-percentage. 

Firebricks  are  wire-cut  but  not  pressed,  and  are  dried  on  steam- 
heated  floors  and  fired  at  a  temperature  of  about  1200°  C.  in 
downdraught  kilns.  The  bricks  are  of  a  yellowish-buff  colour, 
a  tint  requiring  excess  of  oxygen  during  tiring,  othen\ise  they 
would  be  too  pale. 

The  clay  is  used  chiefly  for  making  pottery,  artificial  stone, 
tiles  and  so  on;  but  firebricks,  flue-linings,  chimney-pots  (saggers 
for  own  use),  etc.,  also  are  niado. 

Note.  Since  the  date  of  our  visit  firebricks  have  been  made  in 
dry-press  machines.  The  clay  is  ground,  grog  or  silico-stone  is 
added,  and  the  mixture  damped  and  pressed.     These  bricks  must 

1  '  Mineral  Resources  of  Great  Britain,'  vol.  vi,  Ganist«r  and  Silica  Rock 
{Mem.  Geol.  Sun\),  2nd  edit,  1920.  p.  117. 
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be  nred  for  twice  the  time  required  for  the  plastic  bricks.  They 
are  said  to  soften  at  about  1700°  C.  The  fireclay  used  is  from 
the  same  horizon  as  that  mined  at  the  Smelt  Pit  (below),  and 
is  raised  at  a  pit  a  short  distance  south  of  Coed  Poeth  station 
near  Minera. 

The  Rtjabon  Coal  &  Coke  Co.,  Ltd. 

Ruabon. 
Erwlwyd  Pit  and  PanI,  Brickworks. 

Location:  Shaft  situated  about  ^  mile  S.W.  of  Rhosllaner- 
chrugog  Schools;  works  ^  mile  S.E.  of  pit. 

3Iaps  :  One-inch  'New  Ser.  Ordnance  121,  Old  Ser.  Geological 
74  N.E. ;  six-inch  Denbigh  36  N.W. 

Latitude  53°  0'  30".     Longitude  3°  4'  1". 

Geological  formation :  Middle  and  Lower  Coal  Measures. 

The  Llwyneinion  Half- Yard  fireclay  mined  at  this  spot  is  the 
southward  continuation  of  the  seam  worked  at  the  Coppice  Pits 
(p.  184).  It  occurs  at  a  depth  of  150  ft.  from  the  surface,  and  the 
general  dip  is  eastward. 

An  average  section  of  the  fireclay  seam,  which  is  about  3  ft. 
in  thickness,  consists  of  black-purple  clay  overlying  greyish  or 
greenish-blue  clay. 

The  fireclay  contains  small  ironstone  nodules,  and  formerly 
used  to  be  selected  for  various  purposes,  the  upper  dark  purple 
clay  being  preferred  for  making  fire-resisting  goods,  and  the 
lower  grey  and  blue  clay  for  glazed  and  sanitary  goods,  which  in 
normal  times  form  the  main  output  of  the  firm. 

Reserves :  A  reserve  of  about  4,000  tons  of  clay,  sufiicient  for 
several  years,  is  stored  at  the  brickworks.  None  was  being  added 
to  the  store  at  the  time  of  our  visit. 

Treatment :  The  clay  is  subjected  to  tlie  usual  processes  of 
grinding  and  mixing.  Firebricks  are  hand-moulded  (or  wire- 
cut  if  desired).  Burnt  clay  and  old  bricks  are  used  for  grog,  and 
quartzite  siftings  from  Bwlchgwyn^  are  employed  for  sanding 
the  moulds.  The  bricks  are  of  a  buff  tint,  and  are  suitable  it 
placed  in  positions  where  great  heat  is  not  expected.  In  additiou 
to  glazed  ware,   flooring-tiles  also  are  made  of  fireclay. 

The  Brymbo  Steel  Co.,  Ltd. 

Brymbo,  Wrexham. 

Smelt  Pit  and  Caello  Brickworks. 

Location:  Shaft  situated  f  mile  N.V^.  of  Brymbo  Station. 
Brickworks  u early  i  mile  N.E.  of  shaft. 

Maps:  One-inch  New  Ser.  Ordnance  121,  Old  Ser.  Geological 
74  N.E.;  Shaft:  six-inch  Denbigh  28  X.W. ;  Works,  21  S.AV. 

Latitude  53°  4'  40".     Lono-itude  3°  4'  10". 


1  '  Mineral  Resources  of  Great  Britain,'  vol.  vi,  Ganister  and  Silica  Rock,  etc. 
Mem.  Geol.  Surv.),  Ed.  2,  1920,  p.  108. 
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Geological  formation  :  Middle  and  Lower  Coal  Measures. 

.    In  the  following-  section  of  the  Smelt  Pit  the  position  of  the 
fireclay  is  indicated,  the  dip  being  eastward  .it  8°  (1  in  7). 


Tnickness. 

Depth  from 
surface. 

Ft. 

In. 

Yds.  Ft.  In. 

To  bottom  benches  of  Maiii  Coal ... 

51 

9 

17    0     9 

Shale,  clunch  and  ironstone 

5 

0 

— 

Coal 

U 

6 

19    0     3 

Measures 

36 

3 

— 

Yard  Coal     

2 

11 

32     0     5 

Clunch 

9 

0 

— 

Measures       

40 

10 

— 

Red  Coal 

1 

8 

49    0  11 

Clunch 

4 

0 

— 

Measures 

53 

8 

— 

Black  Stone  

0 

8 

68     2     3 

Coal,  1  ft.  6  in.          . 

Fireclay,  3  ft.  Gin.  / 

Coal,  6  in .     ...          V  The  seam  now  worked 

10 

10 

72     1     7 

Fireclay,  4  ft.  -i  in.  I 

Coal,  1  ft.      ...          j 

Ciimch           

5 

0 

— ■ 

Measures       

14 

8 

— 

Fireclay         

Black  ('lunch            

4 
0 

0 
5 

80     1     3 

Nant  Coal,  or  4-Foot 

3 

8 

'.'.         81     2     4 

Fireclay 

Measures  with  Wall-and- Bench  Coal, 

two 

3 

0 

— 

other  coals,  and  the  Queen  or  Wallseiid 

Coal           

159 

4 

— 

Cefn-y-fedw  Sandstone 

15 

0 

..       140     2     8 

This  fireclay  is  a])paiently  the  same  as  that  beneath  the  Stone 
■Coal  at  Delph,  near  lluabon  (p.  ISo).  but  the  clunch  underlying 
the  lower  coal  [?  Half- Yard]  is  not  worked  as  a  fireclay  here. 
The  clay  is  darkest  at  the  bottom  of  tlie  seam,  but  it  suli'ers 
considerable  variation  in  a  horizontal  direction.  Occasional 
patches  are  too  siliceotis  and  are  therefore  discarded. 

Reserves:  Reserves  are  ample.  The  pit  is  situated  west  of  a 
25-yard  f:iult,  down  east,  with  a  noith-and-south  trend,  which 
throws  in  the  sandstones  above  the  Main  Coal.  Another  fault, 
down  west,  is  situated  about  250  yards  west  of  the  shaft.  If 
necessary  the  clay  could  be  got  beyond  each  of  these  faults. 
There  is  a  large  reserve  in  the  stirface  tips.  In  addition  there  is 
the  Yard  fireclay  and  others  in  the  mine  that  might  be  exploited. 

At  tlie  firm's  Brvmbo  pit  the  fireclay  in  reserve  beneath  the 
Drowsel  Conl  is  s<iid  to  analyse  like  the  Caello  clay,  but  to  be 
of  a  more  fatty  nature. 

Mode  of  worhmq :  The  mine  is  worked  by  pillar-and-stall,  a 
method  necessitated  by  the  occurrence  of  overhead  buildings. 

Mode  of  treatinent :  Tlie  clay  is  weathered  for  at  least  6  months, 
after  which  it  is  made  up  in  the  usual  way.  Firebricks  are  wire- 
cut  from  a  side-delivery  pug,  but  some  are  made  by  hand. 
Stoppers,  nozzles  and  sleeve-blocks  are  machine-made  and  hand- 
finished.  Broken  firebrick  is  used  for  grog,  Ltut  sand  from  Ffrith 
and  from  Bwlchgwyn  also  is  added  to  the  raw  clay. 
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Llat  Hall  Brick  Company. 

Llay  Hall,  near  Wrexham. 

Sifuntion  :  Llav  Bank  level  on  the  east  bank  of  the  Eiver  Alyn, 
150  yards  E.N.E^.  of  Llay  Hall  Colliery  Shafts. 

Maps:  One-inch  New  Ser.  Ordnance  121,  Old  Ser.  Geological 
74  N.E.;  six-inch  Denbigh  21  S.E. 

(Level)  Latitude  53°  5'  22".     Longitude  3^   V  lb". 

Geological  formation:  Coal  Measures. 

The  stratigraphical  position  of  the  clays  is  at  present  obscure. 

The  following  section  was  measured  in  the  level  in  December, 
1918:  — 

1.  Red  Clay      

2.  Soft  grey  clay,  upper  layers  red-stained 

3.  Soft  blackish  clay 

4.  Hard  white  clay 

5.  Dark  grey  clay,  estimated  thickness 

6.  Hard  siliceous  clay 

7.  Dark  grey  clay        

The  clays  dip  eastward  at  1  in  7  and  contiTiue  in  this  direction 
until  they  reach  a  fault  which  throws  them  down  about  360  ft.  to 
the  east. 

It  is  proposed  to  work  Beds  2  and  3  as  one  seam  of  clay.  Bed 
No.  2  contains  silica  49-52,  alumina  32-51,  ferric  oxide  3-13  per 
cent. ;  a  sample  tested  by  Dr.  J.  W.  Mellor  did  not  soften  below 
Cone  33  (1730°  C).  Bed  No.  5  contains  Silica  60-90,  Alumina 
25-82,  ferric  oxide  1-59  per  cent. ;  it  is  refractory  to  Cone  30-31 
(16700-1690°  C). 

Reserves :  The  reserves  of  the  above  clays  on  the  property  are 
estimated  at  100  acres. 

Note.  An  8  ft.  bed  of  grey-brecciated  clay  appears  in  the  cut- 
ting on  the  mineral  line  opposite  the  old  Paper  Mill  (now 
Magnesite  works)  at  Cefn-y-bedd,  f  of  a  mile  north-east  of  the 
level.  It  contains  silica  70-81,  alumina  19-23,  ferric  oxide  1-22 
per  cent.,  and  the  alkalies  and  alkaline  earths  are  low.  It  is 
refractory  up  to  Cone  31. 
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In. 
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0 

4 
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6  in.  to  1 
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4 

6 

7 

0 
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0 
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CHAPTER    XV. 

SOUTH     WALES    AND     MONMOUTHSHIRE. 

INTRODUGTIOX. 

All  tlie  firebricks  manufactured  in  South  "Wales  and  Monmouth- 
shire are  made  from  fireclays  obtained  from  Ihe  Coal  Measures  of 
the  district. 

The  Coal  Measures  of  the  South  Wales  coalfield  are  divisible 
lithologically  as  follows  :  — 

Upper  Coal  Series :  chiefly  shales,  with  coals. 
Pennant    Series :    sondstnnes  with    subordinate    shales ; 

with  coals. 
Lower  Coal  Series  :    chiefly  shales,  with  coals. 

The  seams  of  coal,  which  throughout  this  district  are  stvle<l 
'veins,'  are  g-enerally  underlain  each  by  an  underclay,  which 
forms  the  coal-seat,  floor  or  thill.  This  clay  is  usually  a  fireclay. 
There  are,  however,  several  cases  known  of  fireclays  that  are  not 
associated  with  a  coal-seam. 

The  fireclays  in  use  for  refractory  purposes  belong-  to  the  Lower 
Coal  Series  and  to  the  Pennant  Series;  none  in  the  Unper  Coal 
Series  is  known  to  be  worked. 

The  raising  of  fireclay  is  carried  on  at  widely  separated 
localities  and  is  not  concentrated  in  any  one  district.  On  the 
eastern  margin  of  the  coal-basin,  in  Monmouthshire,  a  small 
number  of  mines  are  worked  for  clay  near  Pontypool.  On  the 
northern  margin  some  are  situated  close  to  Beaufort.  Continuing 
westward,  across  Glamorgan,  after  a  long  interval  we  find  others 
in  the  upper  part  of  the  Tawe  or  Swansea  Taller  about 
Tstalyfera,  and,  farther  west,  in  Carmarthenshire,  near  Brvnam- 
man,  Ammanford  and  Pontardulais.  On  the  north-western  edge 
of  the  coal-basin  no  fireclays  appear  to  be  raised.  Coming  round 
into  the  southern  maro-in  we  find  several  firebrick  works  near 
Llanelly,  and  others  in  the  lower  part  of  the  Tawe  Valley  near 
Swansea;  but  farther  east,  no  fireclay  mines  are  met  with  until 
we  find  one  near  Caer])hilly  and  another  at  Risca,  near  Newport. 
In  the  Pembrokeshire  part  of  the  coalfield,  whioli  is  separated 
from  the  eastern  part  by  Cannartlien  Bay,  no  fireclay  is  raised. 

The  distribution  of  the  industry  thu>  ajipears  to  be  irregular, 
and  dependent  more  on  local  demand  for  firebricks  than  on  the 
local  abundance  or  absence  of  specially  suitable  clavs. 

The  following  are  the  clays  (in  approximate  descending  order 
of  position  in  the  Coal  Measure  sequence)  worked  in  the  Llanellv 
and  Swansea  district :  — 
Penn/int  Series  : 

A  clay  35  to  40  ft.  below  the  Five-Feet  Coal,  ot  Morris- 
ton,  near  Swansea. 

Vol.  xiv,  n 
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Tlie  Graigola  (Six-Feet  or  Fiery)  Fireclay,  at  Clydacb, 
Glais    and    Pontardawe    in    the   Swansea    or  Tawe 
Valley. 
The  Golden  Fireclay,  at  Pontardulais  and  Bynea,  near 

Llanelly. 
The  Black  Eock  Fireclay,  at  Pwll,  Llanelly. 
The  Gyscwm  Eider  Fireclay,  at  Pembrey. 
Lower  Coal  Series  : 

Shales  some  distance  below  the  Eed  Coal,  at  Ynysci,  near 

Tstalyfera,  Tawe  Valley. 
A   clay  30  ft.   below  the  Eed   Coal  at   Cwmg-ors,   near 

Brynamman. 
The  Pencraig,  Little  or  Lower  Four-Feet  Fireclay,  at 

Lower  Cwmtwrch,  Tawe  Valley. 
A  clay  51  to  54  ft.  below  the  Eocket  Coal,  at  Pontyclerc, 
near  Ammanford. 
In  Monmouthshire  and  East  Glamorgan  the  following  clays 
are  raised  :  — 

Lower  Coal  Series  : 

The  Soap  Fireclay,  at  Graigddu,  near  Pontnewynydd, 

Pontypool. 
A  clay  about  45  ft.  below  the  Soap  Coal,  at  Blaendare, 

Pontypool. 
Three  clays,  respectively  34  ft.,  27  ft.,  and  21  ft.  above 

the  Elled  Coal,  at  Ebbw  Vale. 
The  Eed  Coal  Fireclay,  at  Wernddu,  near  Caerphilly. 
The  Big  Coal  Fireclay,  at  Wernddu,  near  Caerphilly. 
A  clay  8  ft.  above  the  Old  Coal,  at  Beaufort,  near  Ebbw 

Vale. 
The  Old  Coal  Fireclay  (in  the  Old  Coal)  in  the  Pontne- 
wynydd district,  near  Pontypool. 
The    Old    Coal    Underclay,    a    so-called   '  ganister,'  at 

Trefil,  near  Ebbw  Vale. 
'  Xo.  5  Fireclay'  (position  uncertain),   at  Darran,  near 
Eisca. 
As  in  other  districts,  different  methods  may  be  seen  in  opera- 
tion.    The  clay  is  in  some  places  weathered  before  use,  in  others 
it  is  employed  in  the  raw  state.     Bricks  are  made  by  the  plastic, 
semi-plastic  and  semi-dry  processes ;  some  hand-made  bricks  are 
produced,   but  the  majority  are  machine-pressed.     Some  manu- 
facturers make  a  wire-cut  brick  and  do  not  press  it,  others  press 
and  brand  the  brick. 

The  most  common  type  of  kiln  is  the  round  one  with  down- 
drought  firing.  Occasionally  rectangular  downdraught  kilns  ar(' 
met  with  but  only  as  accessories  to  the  i-ound  ones.  Several 
firms,  especially  those  whose  output  is  in  red  building  brick,  burn 
their  firebricks  in  continuous  kilns  of  the  Hoffmann  tjyie',  other 
continuous  kilns  in  use  are  a  '  modified  Belgian  '  kiln,  the 
*  Ormond,'  and  the  '  Staffordshire  '  kiln. 

The  state  of  the  firinrj-  is  judged  by  trial  bricks,  by  inspection 
of  the  interior  of  the  kiln  through  peepholes  at  top  or  at  bottom, 
bv  the  experience  and  practice  of  the  burners,  and  in  continuous 
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kilns  by  the  total  vertical  shrinkage  of  the  pile,  which  should 
amount  to  |  in.  to  1  in.  per  foot.  Two  firms  use  Seger-cones  for 
do%vnclraught  kilns,  and  one  firm  occasionally  uses  a  pyrometer. 

The  refractory  products  embrace  the  usual  sliajtes  of  firebrick, 
sleeves,  stoppers,  nozzles,  tuyeres,  etc.  Vitrified  brindled  acid- 
resisting  bricks  are  also  made.  Ground  clay  and  ground  shale 
are  produced  for  lining  ladles  and  similar  purposes. 

Monmouthshire. 

SouTHWooD,   Jones  &  Co.,  Ltd. 

Danygraig  Works,  Risca,  Mon. 

Works :  Situated  at  (1)  Danygraig,  Eisca ;  (2)  Graigddu,  Cwm- 
nant-ddu,  1^  mile  W.  of  Pontnewynydd,  near  Pontypool. 

Mines :  Fireclay  is  obtained  from  (1)  Graigddu  Level,  on  north 
side  of  Cwm-nant-ddu,  adjacent  to  the  Graigddu  Works;  (2) 
sundry  local  fireclay-mines,  to  the  extent  of  10  per  cent,  to  15  per 
cent,  of  the  total  fireclay  used. 

Maps:  One-inch  New  Ser.  Ordnance  and  Geological  232;  six- 
inch  Mon.  18  S.W.    ^ 

Graigddu  Level:  Latitude  51°  42'  45".     Longitude  3°  4'  55". 

Geological  formation :  Coal  Measures.  Lower  Coal  Series. 
Pireclay  under  the  Graigddu  (supposed  Soap)  Coal. 

1.   Graigddu  Level  and  Work^. 
The  section  is  as  follows  :  — 

Ft.  In. 

Black  raahinga  4    0 

Coal,  1  ft.  4  in.     ") 

Shale,  11  in.  [  Sor.p  Coal  2  11 

Coal,  8  in.  J 

Fireclay  (working),  8  ft.  to  ...         ...  9    0 

The  upper  half  of  the  fireclay  is  n  little  darker  and  softer  than 
the  lower  half,  while  the  topmost  layers  are  the  darkest.  The 
coal  itself  being  thin  is  left  to  support  the  i-oof . 

Reserves:  The  seam  dips  west  at  4  or  4j  in.  to  the  yard.  A 
fault  has  been  met  with  towards  the  north-east.  There  are  large 
reserves  to  the  north-west. 

Method  of  working :  By  pillar-and-stall.  The  mine  is  drained 
by  the  level.  Small  nodules  of  detrimental  matter  are  picked  out 
underground  and  on  the  dumps.  Tlio  ditt'erent  grades  of  the 
clay  are  not  separated.  After  weathering  for  about  six  months 
it  is  ground  dry  under  edge-runners  and  passes  through  the  usual 
processes.  Some  *  grog  '  in  the  form  of  old  burnt  firebricks  is 
added  to  the  fireclay  while  at  the  grinding-mill. 

2.   Danygraig  Works. 

At  these  works  some  common  firebricks  are  made  from  local 
clays  of  lower  grade  than  the  Graigddu  Clay;  but  the  main  out- 
put consists  of  best-quality  fireclay  gCKids  made  from  the 
Graigddu  Clay  brought  by  rail  from  the  Graigddu  Level.  Fire- 
bricks and  blocks  of  the  standard  forms  and  sizes  are  made, 
including  coke-oven  and  oil-furnace  bricks. 
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Ground  calcined  fireclay  is  supplied  to  tlie  zinc-smelters,  and 
ground  raw  clay  also  is  sold. 

Dare  AN  Firebrick  Works  Co 
Branch  of  the  Star  Brick  and  Tile  Co.,  Ltd. 

Darran  Works,  Risca,  Mon. 

Works  and  Mine  :  Works  situated  f  mile  N  .W.  of  Risca  Station 
(G.W.R.).  Clay-level,  known  as  the  Darran  Slant,  about  ^  mile 
north  of  the  works. 

Maps :  One-inch  New  Ser.  Ordnance  and  Geological  249 ;  six- 
inch  Mon.   28  N.W. 

Latitude  51°  37'  17".     Longitude  3°  6'  23". 

Geological  formation :  Coal  Measures,  Lower  Coal  Series. 

The  fireclay  worked,  which  is  known  as  '  No.  5  Fireclay,'  is 
about  6  ft.  thick,  of  which  the  upper  3  ft.  is  '  best  quality  '  and 
the  lower  half  '  second  quality.'  These  are  separated  by  a 
parting,  2  to  5  in.  thick,  of  rashings  or  shales,  which  are  rejected. 
The  two  grades  of  clay  are  separated  and  used  respectively  for 
best  and  second  quality  goods. 

The  bed  dips  N.W.  at  3  to  9  in.  in  the  yard,  and  crops  out 
towards  the  south-east. 

Reserves :  There  are  large  reserves  of  the  No.  5  clay,  and  there 
are  several  other  clays  on  the  property,  viz.,  those  associated  with 
the  Brass,  the  Thick,  the  Grey,  the  Red,  and  the  Pontymister 
Veins  of  coal,  as  well  as  the  Rock  Vein  Clay,  which  is  said  to 
contain  86-42  per  cent,  of  silica  and  11-95  per  cent,  of  alumina. 

Method  of  working  :  The  clay  is  worked  by  the  longwall  method. 
In  normal  times  it  is  weathered  several  years. 

The  Star  Brick  and  Tile  Co.,  Ltd. 
Llantarnam,  Newport,  Mon. 

Works:  Situated  at  Llantarnam,  4  miles  N.  of  Newport. 

Mine :  The  fireclay  is  brought  from  the '  Lower  Varteg  pit 
belonging  to  the  Varteg  Deep  Black  Vein  Collieries,  Ltd.,  Varteg, 
near  Pontypool.  The  colliery  is  1  mile  N.W.  of  Abersychan, 
near  Pontypool,  and  about  7  miles  from  Llantarnam.  The  raw 
fireclay  is  brought  to  the  works  by  rail  (G.W.R.). 

Maps:  One-inch  New  Ser.  Ordnance  and  Geological  232,  six- 
inch  Mon.  18  N.W. 

(Lower  Varteg.)     Latitude  5P  44'  24".     Longitude  3°  4'  48". 

Geological  formation  :  Coal  Measures ;  Lower  Coal  Series.  Old 
Coal  Fireclay. 

The  section  of  the  ,coal  and  fireclay  is  as  follows  :  — 

Ft. 
/'Top     Coal,     occasionally      unworked 

Old  Coal     \  ^  ^^^"^  *h;  fi^^*?^^y  ^^  ^^^^ - 

J  riRECLAY  (working)     3-^ 

(^Bottom  Coal  (workmg)  2-3 
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The  dip  is  west  at  3i  in.  to  the  yard ;  the  clay  thickens  towards 
the  east,  and  finally  crops  out  about  a  quarter  of  a  mile  east  of  the 
shafts.  There  are  some  small  faults.  The  cLav  contuins  no  detri- 
mental matter  of  any  importance. 

Reserves  :  There  are  considerable  reserves. 

Method  of  working  :  The  clay  is  worked  by  the  longwall  method. 
From  the  colliery  it  is  conveyed  by  rail  to  the  SUir  Works  at  Llau- 
tarnam,  where  it  is  weathered  on  the  surface  for  two  years  or 
more.  At  the  works,  the  tip,  which  is  exceptionally  large,  is 
in  some  parts  three  or  four  years  old. 

The  clay  as  received  at  the  works  is  not  further  selected  or 
blended,  but  is  all  used  together.  The  grog  added  during  the 
grinding  consists  of  old  firebricks  and  some  calcined  sandstone. 
This  is  obtained  from  the  company's  clay-pit,  adjacent  to  the 
works,  in  which  a  fine  section  of  red  marls  with  interbedded  sand- 
stones is  exposed.  These  marls,  which  belong  to  the  Lower  Old 
Red  Sandstone,  furnish  the  materials  for  the  red  bricks  and  tiles 
manufactured  on  a  large  scale  by  the  company,  who  make  sanitary 
])ipes  also. 

The  Oak  Brick  Co.,  Ltd. 
Pontnewynydd,  near  Pontypool,  Mon. 

Works :  Situated  at  Cwni-nant-ddu,  |  mile  west  of  Pontne- 
wynydd Station  (G.W.R.). 

The  chief  product  of  the  works  consists  of  red  and  bulf  bricks 
made  from  local  shale,  the  firebrick  department  being  subsidiary. 

Mine:  Fireclay  is  bought  from  Messrs.  J.  &  W.  Jones,  Snatch- 
wood  Slope,  Pontnewynydd,  \  mile  north  of  the  Oak  Works. 

Maps :  One-inch  New  Ser.  Ordnance  and  Geological  232 ;  six- 
inch  Mon.  18  S.W. 

Latitude  51°  42'  55".     Longitude  3°  3'  50". 

Geological  formation :  Coal  Measures;  Lower  Coal  Series.  Old 
Coal  Fireclay. 

The  section  is  as  follows  :  — 

Ft. 

Fireclay  (working)     6 

fTop  Coal  (old  pillars,  working)  ...  2 

Old  Coal    ^  Fireclay  (working)     2 

(^Bottom  Coal  (working)  ...         ...  2 

J3oth  beds  of  fireclay  are  got  out.  dumped  together  and  carted 
half  a  mile  downhill  to  the  Oak  W^orks. 

Reserves  :  Tlie  slant  enters  ground  at  or  near  the  crop  of  the 
coal  and  follows  it  down  the  dip,  which  is  westward.  The 
reserves  of  clay  are  said  to  be  large,  although  of  the  cool  itself 
only  pillars  are  left  from  the  old  workings. 

Mode  of  working :  The  coal  and  clay  are  got  by  driving  narrow 
stalls,  between  which  pillars  are  left.  The  top  clay  can  be  got 
without  mixture  with  the  coal  more  easily  than  the  bottom  clay, 
which  brings  down  the  top  coal  with  it.  Water  drains  away 
into  the  old  coal-working's. 

Treatment:  At  the  works    the    clay    is    weathered  as  long  as 
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possible ;  under  present  conditions  it  is  used  up  as  fast  as  de- 
livered. But  coming  from  old  coal-workings  it  does  not  require 
so  much  weathering  as  if  it  were  taken  from  the  unbroached 
mine. 

Crushed  sandstone,  quarried  from  a  shallow  excavation  50  to 
100  yards  north-west  of  the  brickworks,  is  added  to  the  clay. 
This  is  a  fine-grained  ganister-like  sandstone  containing  rootlets 
of  plants.  Its  geological  position  appears  to  be  low  in  the  Lower 
Coal  Series  and  not  far  above  the  Millstone  Grit. 

Ground  firebricks  are  used  as  grog  in  the  p'reparation  of  ground 
fireclay. 

The  Blaendabe  Co.,  Ltd. 

Blaendare  Slope,  Pontypool,  Mon. 

Works:  Situated  at  Upper  Race,  1  mile  S.W.  of  Pontypool. 

Mine:  The  Blaendare  Slope,  adjacent  to  the  Brickworks. 

Mafs :  One-inch  New  Ser.  Ordnance  and  Geological  249 ;  six- 
inch  Mon.  23  N.W. 

Latitude  51°  41'  10".     Longitude  3°  3'  9". 

Geological  formation :  Coal  Measures ;  Lower  Coal  Series. 
The  fireclay  is  said  to  lie  half-way  between  the  Soap  Vein  ;iik1 
the  New  or  Elled  Vein,  and  is  represented  m  the  section  of  the 
Glyn  Pit,  Pontypool,  published  by  the  Geological  Survey ^ 
The  seam  presents  the  following  section  at  Blaendare :  — 

Ft.  In. 

Blackband  ...         

Sandstone  and  clift,  mixed 

Fireclay  (working)       

Coal (not  worked)  

Fireclay,  inferior,  with  ironstone  nodules 


5    0 
0     8 


The  top  part  of  the  fireclay,  from  0  to  1  ft.  thick,  is  darker  than 
the  rest,  and  is  considered  to  be  inferior  in  quality  and  tends  to 
produce  a  black  spotting  of  the  bricks.  The  remainder  of  the 
clay,  which  is  of  lighter  colour,  frequently  shows  red  mottlings. 
The  whole  of  the  clay  is  used  together,  and  there  is  practically 
no  waste  or  deleterious  material.  The  bed  dips  about  north-west 
at  3  in.  per  yard. 

Reserves^ :  There  are  large  reserves,  both  underground  and  in 
he  tips.     No  serious  faulting  has  been  met  with. 

Mode  of  worJcing :  The  clay  is  mined  by  the  longwall  method. 
The  water  is  pumped. 

Treatment :  The  clay  is  weathered  on  the  surface  as  long  as 
possible,  the  process  being  assisted  by  frequent  spraying  with  cold 
water  in  summer  and  hot  water  in  winter. 

The  ordinary  firebricks  are  wire-cut;  special  bricks  are  hand- 
moulded.  For  hand-moulded  goods  the  grog  is  kiln-dust  and  a 
little  ground  firebrick. 

1  Vertical  Sections,  Sheet  80,  No.  9,  1895. 
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Guest,  Keen  &  Nettlefolds,  Ltd. 

Cwmbran,  Newport,  Mon. 

Henllys  Firebrick  Works  and  Viaduct  Level,  Potitnewynydd. 

Works :  Situated  i  mile  S.S.W.  of  Cwmbran  Station  (G.W.R.), 
4  miles  N.  of  Newport. 

Mine:  Fireclay  brought  from  the  Company's  Viaduct  Level  at 
Poutnewynydd,  near  Pontypool  (|  mile  "W.  of  Pontnewynydd 
Station). 

Maps:  One-inch  New  Ser.  Ordnance  and  Geological  232;  six- 
inch  Mon.  18  S.W. 
Latitude  51°  42'  38".     Longitude  3°  3'  56". 

Geological  formation :  Coal  Measures;  Lower  Coal  Series.  Old 
Coal  Fireclay. 

The  section  is  as  follows :  — 

Ft.  In. 
Strong  rock  ...         ...         ...         ...  — 

! Top  coal  (usually  left  in)              ...         ...  13 

Fireclay  (working),  5  to  8  ft,  say       ...  6    0 

Bottom  coal  (working)      1   10 

Strong  rock  — 

The  fireclay  is  somewhat  darker  towards  the  bottom,  the  dark 
part  varying  in  thickness  from  0  to  18  in.  All  the  clay  is  used 
together  at  the  firebrick  works,  though  for  special  goods  the  best 
qualities  are  selected. 

The  fireclay  in  places  passes  laterally  into  a  hard  fine-grained 
quartzose  rock,  but  this  has  not  yet  been  made  use  of.  For  mixing 
with  the  clay  it  would  need  heavy  grinding  machinery,  and  it  has 
not  yet  been  ascertained  that  there  is  ariy  considerable  amount  of 
the  rock  available. 

Reserves:  The  coal  and  clay  dip  westward  from  the  outcrop  at 
about  3  in.  per  yard.  About  a  quarter  of  a  mile  west  of  the  Level 
the  property  is  crossed  by  the  Greenland  Fault,  a  downthrow  west 
of  12  to  26  yards ;  but  there  are  large  reserves  of  the  clay  betwee u 
the  fault  and  the  outcrop.  Water  drains  away  into  the  old  coal- 
workings. 

Mode  of  icorkiiu)  :  The  clay  and  coal  are  mined  on  the  pillar- 
and-stall  S3'Stem,  and  the  pillars  are  subsequently  removed. 

Treatment :  From  the  level  the  clay  is  conveyed  to  the  Henllys 
Works  by  rail,  a  distance  of  about  6  miles.  At  the  works  the 
clay  is  weathered  4  or  5  years;  any  ironstone-nodules  not  left 
underground  at  the  level  are  ]iicked  out  at  the  level-mouth  or 
subsequently  at  the  brickworks,  where  there  is  a  large  stock  of 
clay  in  the  tips. 

The  grog  used  consists  of  ground  firebricks.  In  the  case  of 
some  special  goods  requiring  a  higher  silica  percentage,  crushed 
sandstone  from  the  Millstone  Grit  of  the  Aborsychan  district  has 
been  employed ;  a  sample  shows  the  rock  to  be  a  soft  friable  white 
sandstone  containing  occasional  small  quartz-pebbles. 
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Beaufort  Sanitary  Pipe  &  Brick  Co.,  Ltd. 

Beaufort,  Monmourlishiie.^ 

Works:  Beaufort  Brickworks,  adjacent  to  nortli  side  of  the 
L.  &  N.  W.  Eailway,  about  ^  mile  west  of  Beaufort  Station. 

Quarry :  Openworks  4:00  to  500  yards  IS'.E.  of  tlie  brickworks. 

Maps  :  One-incb  New  Ser.  Ordnance  and  Geological  232 ;  six- 
incli  Monmouth.  11  N.W. 

Latitude  51°  48'  3".     Longitude  3°  12'  20". 

Geological  formatioti :  Coal  Measures ;  Lower  Coal  Series. 
Fireclay  8  ft.  above  the  Old  Coal. 

The  following  details  of  the  measures  exposed  in  the  openwork 
were  supplied  by  the  manager:  — 

Ft.  In. 

Yard  Coal  1  10 

Shale  and  clay      ...  ...  ...  24     0 

Little  Coal 

Buff  clay 

Fireclay  (working),  6  ft.  to     ... 

Rock         

Old  Coal,  4  ft.  to  

Ganister  (so-called) 

Clay  

The  shale  beneath  the  Yard  Coal  is  used  for  the  manufacture 
of  common  red  building-bricks,  which  form  the  main  product  of 
the  works.  The  clay  associated  with  this  shale  is  used  for  making 
sanitary  pipes.  The  '  ganister  '  under  the  Old  Coal  appears  to 
be  a  siliceous  fireclay.     The  beds  are  worked  on  their  outcrop. 

Reserves :  The  beds  dip  to  the  south-ea.st,  in  which  direction 
there  are  large  reserves. 

Mode  of  working  :  As  an  open  quariy.  No  blasting  is  required. 
Ironstones  are  picked  out. 


1 

0 

0 

9 

10 

0 

8 

0 

6 

0 

2 

0 

Ebbw  Vale  Steel,  Irox  &  Coal  Co.,  Ltd. 

Ebbw  Yale,  Monmouthshire. 

Works:  Brynhelig  Brick  Works,  Ebbw  Vale. 

Mine:  Eireclay  is  obtained  from  the  Company's  Clay  Level, 
Ebbw  Vale,  300  or  400  yards  N.E.  of  the  Company's  Iron  Work.s. 

Maps:  One-inch  New  Ser.  Ordnance  and  Geological  232;  six- 
inch  Monmouthshire  11  S.W. 

Latitude  (approximate)  51°  46'  49".     Longitude  (approximate) 
3°  11'  58". 

Geological   forviation :    Coal    Measures ;    Lower    Coal    Series. 
Fireclays  above  the  Elled  Coal. 

1  The  address  of  the  firm  is  given  as  "  Beaufort,  Breconshire."  and  this  agrees 
with  the  Post  Office  Guide  ;  but  the  county  boundary  seems  to  have  been  shifted 
farther  northward  some  years  ago,  so  that  Beaufort  has  been  included  in 
Monmouthshire. 
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The  clays  worked  are  shown  in  the  following  section  :  — 

Ft.  In. 

Fireclay  (called  No.  2),  working        2     6 

Black,  shales,  working 3    0 

Shales        ...  i     g 

Coal           0     8 

Fireclay  (called  No.  1),  working       2    0 

Rock         0     8 

Rasliings  ...         ...         ...         ...         ...         ...         ...  0     4 

Fireclay  (called  the  Elled  Clay),  working 5    0 

Shales  with  thin  sandstone  at  base      21     0 

Filed  Coal — 

Reserves:  The  beds  dip  S.  5°  E.  at  about  15°,  in  which  direc- 
tion there  are  large  reserves. 

Mode  of  working :  The  clays  are  worked  from  a  level  ou  the 
pillar-and-stall  system. 

Treatment :  The  ironstone-nodules  are  ])icked  out,  though  few 
are  present.  The  grog  used  consists  of  ground  firebricks. 
Tuyeres  are  made  from  Xo.  1  clay.  Cement  for  setting  firebricks 
is  prepared  by  grinding  the  shales  under  the  Xo.  2  clay. 

David  Morris. 

25,  Badminton  Grove,  Ebbw  Yale,  Mon. 

Mine:  Gnanister  Level,  at  Sirhowy,  about  350  yards  S.E.  of 
Trefil  St<ntion  (L.  &  X.  W.  Railwav^.,  U  miles  X.W.  of  Ebbw 
Vale. 

Maps:  One-inch  Xew  Ser.  Ordnance  and  Geological  232;  six- 
inch  Monmouthshire  11  N.W. 

Latitude  51°  47'  37".     Longitude  3°  14'  0". 

Geological    formation:    Coal    Measures;    Lower 
Floor  of  the  Old  Coal. 

The  section  is  as  follows  :  — 


Coal 

Series 

Ft. 

In. 

1 

8 

1 

6 

3 

6 

0 

9 

2 

3 

f  Top  coal 

Old  Coal        ^  Clod         

(^Bottom  coal,  about 

(  Dark  fireclay  with  Stigmaria  (Top  Bed ) 

,^     .  .      ,3  'Canister.'  hard,  grev  (Middle  Bed)... 

canister       S  «  Canister,'   hard,   daVk-grev   (Bottom 

C     Bed) ' 1     0 

The  so-called  ganister  is  a  hard  siliceous  fireclay. 

Reserves :  The  beds,  which  have  been  worked  by  level  at  the 
outcrop,  dip  southward  at  1  in  2^.  The  level  is  now  abandoned, 
but  a  new  one  is  projected  in  an  adjacent  plot  to  the  east. 

Glamorgan. 
GvEST,  Keex  &  Xettlefolds,  Ltd. 
Dowlais. 
Brickworks  at  Dowlais  Steel   Works.  Glaniorfran. 
Fireclay  obtained  from  the  Company's  Viaduct  Level  at  Pont- 
newvnvdd,  near  Pontvpool  (see  report  on  the  Companv's  Cwmbran 
Works',  p.  105). 

The  fireclay  is  brought  from  Pontnewynydd  to  Dowlais  by  rail. 
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Is'o  grog  is  used  for  tlie  ordinary  firebricks,  but  for  making 
tuyeres  20  per  cent,  of  ground  silica  (obtained  from  No,  2  Bryniau 
Quarry)  is  added. ^ 

The  whole  output  is  used  by  the  Company  at  Dowlais,  except 
that  occasionally  some  of  the  goods  are  sent  to  their  Cardiff  works. 

CwMGOES  Brickworks  Co.,  Ltd. 
Cwmgors,  Gwaun-cae-gurwen,  Glamorgan. 

Works :  Brickworks  at  Cwmgors,  Gwaun-cae-gurwen,  1^  miles 
S.W.  of  Brynamman. 

Quarry:  Open  quarry  adjacent  to  works. 

Maps :  One-inch  New  Ser.  Ordnance  and  Geological  230 ;  six- 
inch  Glamorgan  2  S.E. 

Latitude  51°  46'  56".     Longitude  3°  52'  35". 

Geological  formation:  Coal  Measures;  Lower  Coal  Series. 
Fireclay  30  ft.  below  Eed  Vein. 

The  quarry  shows  the  following  series  of  beds  :  - 


Boulder- clay         

Reel  Vein  Coal      

Shales,  about 
Coal- streak 
Fireclay  (working) 
Sandstone,  grey,  siliceous 


Ft.  In. 

4  6 

30  0 

4  6 

0  6 


The  beds  dip  W.S.W.  at  8°  and  crop  out  to  the  north-east. 

Reserves :  There  are  unlimited  reserves  to  the  dip  and  along 
the  strike.  The  shales  are  used  for  the  production  of  common 
red  building-bricks,  which  form  the  bulk  of  the  firm's  output. 

Treatment :  The  fireclay  is  reserved  for  firebrick  goods.  Any 
ironstone-nodules  it  may  contain  are  picked  out  bv  hand.  The 
clay  is  not  weathered.     Ground  firebricks  are  used  as  grog. 

Note :  — The  firm  have  experimented  in  the  production  of  a 
siliceous  firebrick  from  a  mixture  of  their  own  fireclay  with 
ground  quartzite  from  the  Millstone  Grit  of  Brynamman,  but 
shortage  of  labour  has  hindered  further  trials. 

Wernddu  Coal  &  Brick  Co.,  Ltd. 
Caerphilly,  near  Cardiff. 

Works:  Brickworks  situated  adjacent  to  the  Rhymney  Rail- 
way, I  mile  S.E.  of  Caerphilly. 

Quarry :  Clay-pits  in  Gwern-ddu,  600  yards  south  of  the  Brick- 
works. 

Maps :  One-inch  New  Ser.  Ordnance  and  Geological  249 ;  six- 
inch  Glamorgan  37  N.W. 

Latitude  51°  33'  49".     Longitude  3°  11'  55". 

Geological  formation :  Coal  Measures ;  Lower  Coal  Series. 
Red  Vein  and  Big  Vein  Fireclays. 

1  For  an  account  of  the  refractory  materials  from  the  Bryniau  Quarries,  see 
•'Mineral  Resources  of  Great  Britain,"  vol.  vi,  Ganister  and  Silica  Rock,  etc. 
(Mem.  Geol.  Surv.),  2nd  edit.,  1920,  p.  137. 


Ft. 

In 

40 

0 

4 

6 

\          9 
6 

0 
6 

4 

0 

5f) 

0 

4 

0 
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The  section  of  the  beds  exposed  in  the  openworks  is  as 
follows :  — 

Sandstone  and  shale,  about 

Red  Vein  Coal      

Fireclay  (occasionallv  worked) 

Shale         ' 

Big  Vein  Coal       ...         

Fireclay  (working)       

Shale,  about 

Black  Vein  Coal 

The  fireclay  under  the  Red  Vein  is  impersistent ;  but  where 
it  is  present  in  sufficient  quantity  to  be  raised,  it  is  laid  aside  and 
added  to  that  from  below  the  JMp;  Vein  for  making  firebricks. 
The  coals  are  raised  and  sold,  while  the  shales  are  u.sed  for  common 
red  building-bricks,  which  form  the  main  output  of  the  brick- 
works. 

Reserves:  The  beds  crop  o\it  to  the  south,  and  din  N.  15°  W. 
at  about  40°.  In  this  direction  reserves  are  unlimited.  The 
output  of  fireclay  is  sufficient  for  an  extension  of  the  firebrick 
branch  of  the  business. 

Treatment :  The  ironstone-nodules  present  in  the  fireclay  are 
removed.  No  weathering  is  regarded  as  necessary,  because  the 
clay  is  quarried  on  the  outcrop.     No  grog  is  used. 


The  Tawe  Ci.ay  Works  Co. 

Morriston. 

Worhs:   Situated  on  ground   adjoining  the  clav-hole. 

Quarry:  On  the  mountain  side  at  Ynysci  near  Ystalyfera, 
about  11  miles  north-east  of  Swansea. 

Maps:  One-inch  New  Ser.  Ordnance  and  Geological  230;  six- 
inch  Glamorgan  3  S.W. 

Latitude  51°  45'  40".     Longitude  3°  46'  20". 

Geological  formation  :  Coal  Measures;  Lower  Coal  Series- 

The  beds  worked  lie  abcut  200  ft.  below  I  he  Red  Vein.  About 
40  ft.  of  black  shales  all  suitable,  after  treatment,  for  ladle- 
linings  are  exposed  in  the  quarry;  there  iTe  numerous  joints 
which  split  the  shales  into  narrow  pencil-shaped  pieces.  A  thin 
bed  of  sandstone  lies  near  the  top  of  the  quarry.  Nodules  of 
ironstone  are  present  in  the  shale  and  the  joints  are  stained  with 
red  oxide  of  iron. 

The  strata  form  part  of  a  gentle  anticline  that  pitches  south- 
east and  is  faulted  near  the  south-west  end  of  the  quarry,  but 
the  throw  is  only  a  few  feet. 

Reserves :  There  is  a  large  area  of  clay  -.it  present  untouched, 
both  down  the  dip  and  along  tbe  strike. 

Treatment :  The  clay  is  spread  in  low  heaps  on  the  floor  of  the 
quarry  and  left  there  to  weather  as  long  as  possible. 

No  bricks  are  made.  The  output  consists  of  ground  clay  sup- 
nlied  to  steel- works  for  ladles. 
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Moody  Brothers  &  Co.,  Ltd. 

Clydach-on-Tawe,  Glamorgan. 

Clydach  Brickworks. 

Works  :  Situated  at  Clydach. 

Pit:  Moody's  Graigola  Colliery:   No.  1  (Level)  No.  2  (Slant). 

Maps:  One-inch  New  Ser.  Ordnance  and  Geological  230;  six- 
inch  Glamorgan  8  S.W. 

Latitude  51°  42'  35".     Longitude  3°  54'  20''. 

Geological  formation :  Goal  Measures ;  Pennant  Series. 
Graigolra   Fireclay. 

The  pit  is  worked  for  coal ;  the  fireclay,  which  is  abundant,  is 
got  as  required  for  use.     The  beds  dip  N.W.  at  1  in  10. 

Treatment :  The  fireclay  was  formerly  weathered  on  tips,  but 
now  (1916)  is  used  as  it  comes  from  the  mine.  It  is  ground  under 
edge-runners  in  a  perforated  pan,  which  screens  the  clay  sold 
for  use  at  silica-brick  works  from  that  (the  finer)  employed  in  the 
manufacture  of  firebricks.  Old  bricks  are  ground  to  ^  in.  for 
grog. 

David  Rees  &  Sons  and  Jno.  -T.  Richards  &  Co. 

Lower  Cwmtwrch. 
Gurnos  and  Darren  Brickworks. 
Situation  :  Gurnos  quarry  and  works  adjacent  to  one  another  at 
Lower  Cwmtwrch,  12  miles  N.E.  of  Swansea. 

Maps:  One-inch  New  Ser.  Ordnance  and  Geological  230;  six- 
inch  Glamorgan  3  S.W. 

Latitude  51°  46'  25".     Longitude  3°  47'  10". 
Geological    formation:    Coal    Measures;    Lower    Coal    Series. 
Clay  under  a  leader  of  the  Four-Feet,  Little,  or  Pencraig  Coal. 
The  quarry  showed  the  following  section  in  October,  1916  :  — 

Ft. 
Thin  seam  of  coal  (a  leader  of  the  Four-Feet  Coal),  up  to  3 

Fireclay      9 

Blue  shale,  for  steel  and  spelter  worlds 

Rock 

Shale  

Coal  (not  working) 

The  beds  dip  south-west  at  5°.  Water  offers  no  difficulties  and 
there  is  no  waste  material.  All  the  beds  except  the  bottom  coal 
are  worked. 

Reserves :  Abundant. 

Treatment:  Weathering  of  all  the  clay  is  carried  on  as  long 
as  possible.     No  grog  is  added  to  the  clay. 

Llwyndu  Brick  Co. 

Glais,  Clydach-on-Tawe. 

Works :  Brickworks  4wo-thirds  of  a  mile  N.E.  of  Glais  (4  miles 
N.E.  of  Swansea). 


15-16 
7 
30 

13. 
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Mine:  Llwyndu  Colliery;  level  and  slant. 

Ma'ps :  One-inch  New  Ser.  Ordnance  and  Geological  247 ;  six- 
inch  Glamorgan  15  N.E, 

Latitude  51°  41'  47".     Longitude  3°  52'  0". 

Geological  formation :  Coal  Measures;  Pennant  Series.  Graig- 
ola  Fireclay. 

The  section  of  the  Graigola  coal  and  fireclay  is  as  follows:  — 

Ft. 

Graigola  Vein  .5 

Fireclay  (working),  average  ...         ...         ...         ...  3 

The  clay  is  black  when  unweathered,  but  becomes  brown  after 
exposure.     The  beds  dip  S.E.  at  1  in  5. 

Reserves :  There  are  plenty  of  underground  reserves  and  a 
large  store  on  the  tips.  Workings  are  above  adit-level,  there- 
fore water  occasions  no  trouble.  There  is  little  waste  from  roof 
or  from  partings. 

Mode  of  working :  The  clay  is  worked  on  the  pillar-and-stall 
system.  The  old  coal  pillars  ore  being  worked,  and  with  them 
the  fireclay,  which  was  left  by  the  old  miners. 

Treatment :  The  clay  is  weathered  for  about  six  months.  This 
breaks  it  down  and  exposes  the  '  pulses  '  or  nodules  of  clay  iron- 
stone. All  the  clay  is  used,  no  selection  being  made.  No  grog 
is  added. 

Graig  Brick  Co. 

Glantawe  Street,  Morriston. 

Situation :  The  Graig  Brickworks  and  open  pit,  situated  at 
Graig  Trewyddfa,  Morriston,  near  Swansea. 

Maps:  One-inch  New  Ser,  Ordnance  and  Geological  247;  six- 
inch  Glamorgan  15  S.W. 

Latitude  51°  39'  30".     Longitude  3°  55'  -15". 

Geological  formation :  Coal  Measures ;  Pennant  Series.    . 

The  section  at  Graig  Trew\'ddfa  is  as  follows:  — 

Ft. 
Five-Feet  Vein  (coal)  ...         ...         ...         ...         ...         — 

Browii  clay  (not  working),  over    ...  ...         ...         ...         30 

Beds  of  stone,  average        ...         ...         ...         ...         ...  3 

Soft  blue  clay  (for  tcrra-cotta  facings) 4—5 

Hard  blue  clay  (for  brindled  bricks  for  acid-works,  etc.)  7 

The  beds  are  nearly  flat. 

Reserves:  There  are  large  reserves  along  the  strike  in  both 
directions.     There  are  no  water  troubles  or  faults. 

Mode  of  xcorkiiiij :  The  quarry  is  worked  in  lifts.  Stone  part- 
ings are  mode  up  into  '  tarmac' 

Treatment :  No  grog  is  added  to  the  clay. 

The  principal  goods  made  are  briudleil  bricks  for  acid-works, 
with  '  tarmac  '  and  terra-cotta  ware.  No  true  firebricks  are 
made. 
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The  Wernddu  Brick  Co. 
Poiitardawe. 
Situation:  The  colliery  and  works  are  situated  about  2\  miles 
uortli-west  of  Neath. 

Maps:  One-inch  New  Ser.  Ordnance  and  Geological  247;  six- 
inch  Glamorgan  15  N.E. 

Latitude  51°  41'  25".     Longitude  3°  50'  0". 
Geological  formation:  Coal  Measures;  Graigola  Fireclay. 

Ft.  In. 
Graigola  Coal  ...         ...         ...         ...         ...         ...         5     8 

Fireclay         2-3    0 

Reserves:  In  the  pit  these  are  large;  but  the  clay  is  raised  no 
faster  than  the  coal,  and  in  consequence  the  supply  is  limited  by 
the  amount  of  coal  raised.     The  old  pillars  of  coal  are  being  got. 

Mode  of  working :  The  mine  is  worked  on  the  pillar-and-stall 
system.     There  is  no  trouble  from  water. 

Treatment :  The  clay  is  used  as  soon  as  raised  from  the  pit, 
and  is  not  weathered  at  all. 

Carmarthenshire. 
The  Glynea  &  Castle  Coal  &  Brick  Co.,  Ltd. 

Byiieti.  Llarelly. 

Situation :  The  works  are  adjacent  to  the  Glynea  Mine,  and  a 
few  yards  from  Bynea  Station. 

.Uaps :  One-inch  New  Ser.  Ordnance  and  Geological  247;  six- 
inch  Carmaithenshire  58  S.E. 

Latitude  51°  40'  12".     Longitude  4°  6'  0". 

Geological  formation  :  Coal  Measures  :  Pennant  Series.  Golden 
Fireclay. 

In  the  pits  the  following  beds  are  worked  :  — 

Golden  Coal. 

Rock. 

Golden  Fireclay  3 — 5  ft.  (working). 

Depth  to  base  of  fireclay  40  fathoms. 

The  beds  have  a  general  dip  north  which  varies  from  1  in  4 
to  2  in  3. 

Reserves :  There  are  plenty  of  reserves  in  the  pit  and  on  the 
tips. 

Mode  of  icorhing  :  A  kind  of  pillar-and-stall  system  is  followed. 

Treatment :  Exposure  of  the  clay  on  the  banks  takes  from  6 
months  to  a  year.     No  grog  is  added  to  the  clay. 


David  Jones. 

6,  Upper  Church  Street,  Llanelly. 

Stradey  Coal  and  Firebrick    Works. 

Pwll,  Llanelly. 

Situation :  The  brickworks  are  adjacent  to  the  Stradey  Level, 

but  were  standing  in  1916.     The  level  is  about  1^  miles  west  of 

Llanelly  Station. 
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Maps:  One-inch  ^ew  Ser.  Ordnance  and  Geological  24G;  six- 
inch  Carmarthenshire  58  N.AV. 

Latitude  51°  41'  5".     Longitude  4°  11'  25". ' 

Geological  formation:  Coal  Measures;  Pennant  Series.  Two 
fireclays  under  the  Black  Rock  Coal. 

The  upper  fireclay  occurs  under  the  Black  Rock  Coal ;  it  is 
2|  ft.  thick  and  the  coal  1^  ft.  ,  Another  seam  20  yards  along  the 
level,  or  about  5t.  yards  below  the  first,  is  5  ft.  thick  and  is  a 
blacker  and  harder  fireclay.  The  beds  dip  about  east  of  south 
at  1  in  3. 

lleserves .-  There  are  ample  reserves  in  the  mine. 

Mode  of  working :  A  sort  of  pillar-and-stall  system  is  used  for 
getting  the  coal  and  clay.  Water  gives  no  trouble,  but  there  is 
a  quantity  of  waste  from  partings. 

Treatment :  The  clay  is  not  weathered.  Broken  bricks  are  used 
as  grog. 

Lloyd  Brothers. 
Parity ffynnon,  Carmarthenshire. 
Pontyclerc  Collieries  and  Brick  Works. 
Works:  Brickworks  at  Pontyclerc,  \  mile  N.N.W.  of  Panty- 
ffynnon  Station  (G.AV.R.  and  L.  &  N.W.R.),  near  Ammanford. 
Mine:  Pontyclerc  slant  adjacent  to  the  works. 
Maps:  One-inch  New  Ser.  Ordnance  and  Geological  230;  six- 
inch  Carmarthen  48  S.E. 

Latitude  51°  47'  3".     Longitude  4°  0'  4''. 

Geological   formation:    Coal    Measures;    Lower    Coal    Series. 
Fireclay  IT  or  18  yards  below  the  Rocket  Vein. 
.The  section  is  as  fallows:  — 

Ft.  In. 

Shales    ...         — 

tjoal,  1  ft.  to 1     2 

FiBECLAY  (working),  darkest  at  top  2     6 

Fireclay  (with  ironstone-nodules  ;  not  worked)     ...         ...         3    0 

Reserves:  The  bed  dips  S.  10'^  E.  at  12  in.  ])er  vard,  and  crops 
out  to  the  north.  In  the  direction  of  dip,  about  140  acres  remain 
to  be  worked,  with  the  option  of  turtlier  extensions.  There  are 
large  reserves  on  the  tips. 

Mode  of  working  :  The  clay  is  worked  by  pillar-and-stall.  Iron- 
stone-nodules are  picked  out. 

Treatment :  The  clay  is  weathered  as  long  as  possible ;  some 
parts  of  the  present  tips  (1916)  are  three  years  old. 

Tlie  firebricks  of  ordinary  quality  are  inade  from  the  pure 
clay;  but,  for  special  goods,  grog  in  the  form  of  ground  firebricks 
is  added. 

Tiios.  AViLLiAMS  &  Sons  (Ll.o'Gf.nxech),  Ltd. 

Ijlansi»'nne«h,  Carmartiienshire. 

Llangennech  Collieries. 

Works:  Brickworks  situated  at  Talyclyn,  |  mile  S.W.  of 
Pontardulais,  5  miles  N.E.  of  Llanelly. 
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Mine :  Fireclay  obtained  from  the  Talyclyn  Slant  adjacent  to 
the  Brickworks. 

Maps :  One-inch  JN'ew  Ser.  Ordnance  and  (Geological  230 ;  six- 
inch  Carmarthen  55  S.W. 

Latitude  51°  42'  42".     Longitude  4°  3'  44". 
Geological     formation :      Coal     Measures ;      Pennant      Series. 
Golden   Vein   Tireclay. 

The  section  is  as  f  ollo-u-s  :  — 

Ft.  In. 

Shales — 

Coal  (Golden  Vein,  working)  2     4 

FiBECLAY  (working) 1     8 

The  topmost  part  of  the  fireclay  for  about  an  inch  in  thickness 
is  slightly  darker  than  the  rest. 

Reserves :  The  beds  crop  out  to  the  north ;  the  slant  follows  the 
coal  and  clay  down  the  dip,  which  is  about  southward  at  9  in. 
in  the  yard.  In  this  direction  and  westw-ird  there  are  large 
reseryes.     No  serious  faults  have  been  encountered. 

Mode  of  working  :  The  minerals  are  worked  on  the  pillar-and- 
stall  system. 

Treatment :  Ironstone-nodules  are  picked  out  of  the  clay,  which 
is  weathered  as  long  as  possible,  but  at  the  present  time  three 
months  is  the  limit.  The  kilns  are  fired  with  bituminous  coal 
brought  from  another  district,  as  the  coal  raised  at  Talyclyn  is 
non -bituminous.     No  grog  is  used. 

PwLL  Coal  and  Brick  Co. 

Trefig,  College  Hill,  Llanelly. 

Situation  :  The  Pwll  Level  is  situated  about  1^  miles  west  of 
Llanelly.  Works  about  600  yards  farther  west,  and  connected 
by  horse-tramway  with  the  level. 

Maps:  One-inch  New  Ser.  Ordnance  and  Geological  246;  six- 
inch  Carmarthenshire   58  N.W. 

Latitude  51°  41'  12".     Longitude  4°  11'  45". 

Geological  formation  :  Coal  Measures:  Pennant  Series.  Black 
Rock  Coal  and  Fireclay. 

The  fireclay  is  5  ft.  thick.  The  dip  of  the  beds  is  southerly 
at  1  in  4. 

Reserves  :  There  are  plentv  of  reserves. 

Mode  of  working :  The  mine  is  worked  on  the  pillar-and-stall 
system.     Water  is  easily  disposed  of. 

Treatment :  The  clay  is  weathered  as  long  as  possible.  Old 
bricks  are  ground  and  added  as  grog. 

T.  J.  Davies  &  Co. 

Llanelly. 

Stanley  Firebrick  Works. 

Situation:   Works  at  Llanelly.     Clays  obtained  (1)   from  the 

Leicestershire   Coalfield   through   firms   in   Burton-on-Trent,   and 
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(2)  from  the  Pembrey  Collieries  Ltd.,  Burry  Port,  4  miles  west 
of  Llanelly. 

Maps :  Pembrey  Collieries :  One-inch  New  Ser.  Ordnance  and 
Geological  246;  six-inch  Carmarthenshire  57  N.E. 

Geological  formation  :  Coal  Measures  :  Pennant  Series.  Fire- 
clay under  the  Gyscwm  Rider  Coal. 

The  Gyscwm  Rider  lies  54  to  60  ft.  above  the  Gyscwm  Coal, 
which  here  is  taken  as  the  base  of  the  Pennant  Series.  The 
Gyscwm  Rider  coal  and  fireclay  are  got  by  a  level. 

Reserves  :  There  are  plenty  of  reserves  of  the  clay  underground. 
The  beds  crop  out  towards  the  north-north-east  and  dip  south- 
south-west. 

Treatment :  The  clay  is  weathered  at  the  mine  and  blended  with 
other  dlays  for  stoppers,  nozzles,  sleeves,  lining-bricks,  etc.  The 
grog  added  consists  of  ground  burnt  clay. 
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CHAPTEE     XVI. 
SCOTLAND. 


INTRODUCTION. 

The  Scottish,  fireclays  worked  at  the  present  time  for  high-class 
refractory  material  are  almost  entirely  confined  to  the  Millstone 
Grit  of  the  Central  Valley. 

A  few  seams  are  wrought  near  the  base  of  the  Coal  Measures  in 
the  Falkirk  district. 

In  the  Calciferous  Sandstone  Series  of  the  Paisley  district  in 
Penfrewshire  several  fireclays  have  been  worked,  the  most 
important  being  the  Ferguslie  Seam.  No  clay  is  raised  here  at 
present,  but  the  field  is  far  from  exhausted  and  further  develop- 
ment is  certain. 

The  "coal  seats"  below  several  of  the  coals  in  Lanarkshire, 
Stirlingshire,  Linlithgowshire,  East  Lothian,  Ayr  and  Fife  are 
also  made  use  of  in  the  production  of  fireclay  goods  of  secondary 
value. 

The  fireclay  fields  of  Lanarkshire  and  East  Stirlingshire  are 
well  known,  and  have  long  been  the  seat  of  an  important  industry. 
There  are  large  reserves,  and  considerable  areas  exist  in  which 
the  clay  is  as  yet  almost  untouched.  The  Millstone  Grit  fireclays 
on  the  east  side  of  the  Lanarkshire  coalfield  have  been  proved  in 
bores,  and  are  now  being  tentatively  worked  in  Linlithgowshire, 
but  have  still  to  be  exploited  over  a  large  area. 

The  Millstone  Grit  fireclays  of  North  Ayrshire  have  recently 
been  the  subject  of  investigation  by  the  Geological  Survey  and 
by  private  firms :  they  have  proved  to  be  a  source  of  valuable 
refractory  material  and  are  now  (1918)  being  worked  to  a  con- 
siderable and  increasing  extent.  References  to  the  different 
localities  from  which  samples  have  been  tested  and  analysed  will 
be  found  in  the  following  pages. 

The  position  of  the  more  important  fireclays  in  the  Millstone 
Grit  and  Coal  Measures  of  the  Central  Coalfield  is  indicated  in 
the  tables  below. 

Millstone  Grit:   Glenboig,  Castlecary  and  Bonnyhridge   Districts. 
Depth.  Thickness, 

Fms.  Slatyband  Ironstone — base  of  Coal  Measures.  Fms,  Ft.  Ins. 

Strata        26      3      0 

29  *Upper  Fireclay,  Bonnyhridge  (Fireclay,  coal,  ganister)..     3      0       0 

Strata        

61     Fireclay         

Strata        

80     '  Silica  Rock  '  and  fireclay 

Strata        

85    Fireclay         

Strata        

100  ♦Fireclay         

Strata,  mainly  sandstone 


...  30 

0 

0 

...     2 

3 

0 

...  15 

0 

0 

...     4 

0 

0 

...     4 

3 

0 

...     1 

0 

0 

...  13 

0 

0 

...     1 

4 

0 

...  10 

0 

0 
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Depth 
Fms. 

iin 


Lower     ^  *Fireclay — *  Blue  Seam  '  of  Glenboig 

^Tji-      1       <(     Silica  Rock  of  Glenboig        

113J  -^^eciay    Ijt^^^j^  geam  of  Glenboig  and  eartlecary 
Strata        


ThicknesB. 

Fras.  Ft. 

Ins. 

1       0 

8 

1       1 

0 

7-10 

2       0 

0 

3 

1-2 

0 

4 

0 

4-5    0 

0 

6 

0 

1-5 

0 

Curdly  Ironstone     ... 

115    Cement  Limestone 

'  Cement  Fireclay  '  of  Glenboig  

Strata        

*Fireclay — '  White  Seam  '  of  Castlecary 
123     Castlecary  Limestone 

*  Fireclays  worked  at  the  present  time. 
The  thicknesses  ^iven  in  the  above  table  are  liable  to  great 
variation.  The  upper  half  of  the  section  is  derived  from  borings 
and  mine  workings  near  Bonnybridge  Station  on  the  North 
British  Glasgow  to  Edinburgh  Railway;  the  lower  half  from 
similar  data  in  the  Castlecary  and  Glenboig  districts.  {See 
Plate   IV.) 

Lower  Part  of  Goal  Measures  :  east  and  south-east  of  the 
Central  Coalfield. 


Herdshill 

Morningsidc 

Armadale 

Falkirk 

District. 

District. 

District. 

Coalfield, 

Kiltongue  Coal, 

Kliltongue  Coal, 

42  in. 

18-31  in. 
♦Fireclay. 

Strata,  5-6  fms. 

Strata,  6-8  fms. 

Upper  Drumgray 

Upper  Drumgray 

Coal,  20  in. 

Coal,  20  in. 

Strata,  6  fms. 

Strata,  .5-7  fms. 

Mid  Drumgray 

Lower  Drumgray 

Coal,  48  in. 

Coal,  30  in. 

♦Fireclay. 

♦Fireclay. 

Strata,  5  fms. 

Strata,  5i-7i 

fms. 

Lower  Drumgray 

Smithy  Coal, 

Coal,  21  in. 

21  in. 

Strata,  5  fms. 

Strata,  5  fms. 

Gas  Coal,  13  in. 

Gas  Coal,  13  in. 

Strata,  11-12  fms. 

Strata,  10  fms. 

Mill  Coal,  15  in. 

aiillCoal,  19  in. 

mil  Coal,  24  in. 

Mill  Coal,  24  in. 

Strata,  Oifms. 

Strata.  7  fms. 

Ball  Coal,  24  in. 

Ball  Coal,  24  in. 

♦Fireclay. 

♦Fireclay. 

Strata,  4ifms. 

Strata,  5  fms. 

♦Fireclay. 

Main  Coal,  40  in. 

Main  Coal,  30  in. 

♦Fireclay. 

Strata,  10  }  fras. 

Strata,  10  fms. 

t 

Colin  bum  Coal, 

Higbstone  Coal, 

30  in. 

12  in 

♦Fireclay. 

Strata,  1  }  fms. 

Strata,  3 1  fms. 

Armadale  Slaty- 

Bonnyhill  Craw 

band,  9  in. 

Coal,  12  in 
♦Fireclay  . 

Strata,  6  fms. 

Strata,  5  fms. 
♦Fireclay 

Slaty  band  position. 

Slatyband  Iron- 
stone. 

*  Fireclays  worked  at  the  present  time* 
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Central  Coalfield. 

Millstone   Grit  Fireclays :   The  Lower  Fireclay. 

The  Millstone  Grit  fireclays  of  Lanarkshire  and  Stirlingshire 
have  long  been  known  as  a  source  of  valuable  material  for  refrac- 
tory products :  the  manufacture  of  fireclay  goods  is  at  the  present 
time  an  important  and  increasing  industry  and  employs  a  large 
number  of  hands. 

The  fireclays  now  wrought  in  this  region  occur  at  two  definite 
horizons  in  the  Millstone  Grit,  distinguished  under  the  names 
of  the  Lower  and  Upper  Fireclays.  The  principal  seam  of  the 
Lower  Fireclay  lies  at  a  distance  varying  in  different  localities 
from  12  to  30  ft.  above  a  thin  bed  of  marine  limestone,  called 
locally  the  "  Cement  Limestone,"  or  "  Roman  Cement."  This 
band  is,  so  far  as  is  known,  generally  persistent  on  both  the  east 
and  west  sides  of  the  Lanarkshire  coalfield  and  also  round  the 
southern  extremity  of  the  barsin,  and  affords  a  reliable  index  to 
the  position  of  the  Lower  Fireclay.  It  is  locally  accompanied 
by  a  bed  of  nodular  clayband  ironstone — the  Curdly  Ironstone. 

The  '  Cement-stone  '  varies  in  character  from  a  shelly  limestone 
characterised  by  an  abundant  Orthotetid  shell,  to  a  hard,  dark,, 
ferruginous  dolomite:  it  lies  40  to  60  ft.  above  the  top  of  the 
Castlecary  or  Levenseat  Limestone,  which  is  regarded  as  the 
base  of  the  Millstone  Grit.  The  strata  between  the  two  lime- 
stones usually  include  a  thick  white  sandstone,  sometimes  quarried 
for  moulding  sand. 

Mining  operations  in  the  Lower  Fireclay  have,  up  to  the  present 
time,  been  almost  entirely  restricted  to  the  west  side  of  the 
Lanarkshire  basin  where  it  has  been  proved  in  many  localities 
from  north  to  south  between  Plean  in  Stirlingshire  and  Gart- 
sherrie  near  Coatbridge. 

Although  the  general  horizon  of  these  fireclays  seems  to  be 
persistent  over  a  large  area,  the  thickness  and  quality  of  the 
individual  seams  are  subject  to  constant  variation.  The  average 
normal  thickness  of  the  principal  seam  is  6  to  9  ft.,  but  through 
local  erosion  it  is  sometimes  reduced  to  a  few  inches  or  pinched 
out  altogether,  the  sandstone  roof  descending  towards  the  pave- 
ment of  the  seam. 

The  constant  variation  in  the  quality  of  these  clays  renders  the 
production  of  fireclay  goods  a  very  complex  process,  in  which 
skilled  selection  and  careful  manipulation  are  required  in  order 
to  obtain  the  best  results.  The  best  fireclays  are,  as  a  rule, 
whitish  or  pale  lilac-grey  in  colour.  That  colour  cannot,  how- 
ever, be  taken  as  an  invariable  test  of  quality  is  shown  by  the 
fact  that  certain  dark  clays  such  as  the  "  blue  clay  "  of  Glenboig 
have  lately  been  found  to  possess  high  refractory  qualities.  Bed- 
ding-planes are  usually  indistinct,  but  are  sometimes  indicated 
bv  thin  layers  of  sandstone  or  lines  of  ferruginous  nodules  known 
as  "  button  beds." 

The  opencast  workings  of  the  Garnkirk  district  have  long  been 
abandoned,  and  the  clay  is  now  raised  from  pits,  and  mines  from 
the  crop,  the  overlying  sandstone  forming  a  good  roof. 
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On  the  south-eastern  margin  of  the  Lanarkshire  coalfield  the 
Lower  Fireclay  position  has  been  passed  through  repeatedly  in 
bores,  but  no  attempt  has  yet  been  made  to  prove  the  value  of 
the  clays  met  with.  Locally  they  appear  to  be  very  thick,  and 
are  described  as  '"fireclay,  fireclay  blaes  and  baUs."  The 
*  Cement-stone  '  is  here  represented  by  a  thin  limestone  under- 
lying the  Curdly  Ironstone  of  Breich  and  Levenseat. 

In  Linlithgowshire  mining  operations  in  a  fireclay  on  the 
horizon  of  the  Lower  Fireclay  of  Lanarkshire  have  recently  been 
started  on  the  banks  of  the  River  Avon,  near  Bo'ness. 

The  different  workings  in  the  Lower  Fireclay  -^^ill  now  be  de- 
scribed in  detail. 

The  Glenboig  Union  Fireclay  Company,  Ltd. 

Glenboig,  Lanarkshire. 

Glenhoig  Fireclay  Works.     Star  and  Klondyke  Pits  and  Inch- 
knock  Mines. 

Situation:  The  Star  Pit  in  Glenboig;  Klondyke  Pit,  i  mile  N. 
of  Glenboig  Station;  Inchnock  Mines,  f  mile  W.N.W.  of  Glen- 
boig Station. 

Maps :  One-inch  Ordnance  and  Geological  31 ;  six-inch  Lanark 
7  N.E.,  2  S.E.  The  six-inch  geological  maps,  revised  edition, 
have  also  been  published. 

(Star.)     Latitude  55°  53'  54".     Longitude  4°  2'  3". 

(Klondyke.)     Latitude  55°  54'  8".     Longitude  4°  2'  50". 

(Inchnock.)      Latitude  55°  53'  50".     Longitude  4°  3'  7". 

Geological  formation :  Millstone  Grit,  Lower  Fireclay. 

The  position  of  the  Lower  Fireclay  in  the  Glenboig  district  is 
from  50  to  60  ft.  above  the  base  of  the  Millstone  Grit,  and  12  to 
14  ft.  higher  in  the  series  than  the  Cement  Limestone.  Above 
the  Main  seam,  which  averages  6  to  9  ft.  in  thickness,  and 
separated  from  it  by  a  bed  of  sandstone  never  more  than  12  ft. 
thick  and  sometimes  thinning  down  to  a  mere  rib,  is  a  seam  of 
dark  clay  4  to  5  ft.  thick,  often  with  abundant  rootlets,  and  coaly 
at  the  top.  In  the  Gain  Workings  of  fhe  Glenboig  Union,  where 
it  is  known  as  the  *  Blue  Clay,'  this  is  the  better  seam,  and  affords 
the  most  refractory  material.  Its  position  elsewhere  than  at 
Gain  is  occupied  bv  a  similar  dark  and  verv  plantv  bed,  called 
the  '  Twiggy  Clay/ 

The  Lower  Fireclay  is  raised  at  Glenboig  from  mines  along 
the  crop  nortliwards  to  Inchnock,  and  from  ihe  Star  and  Klondyke 
Pits,  where  the  floor  of  the  seam  lies  respectively  18  and  31  fms. 
from  surface.  In  the  Klondyke  workings,  which  to  the  north 
a])proach  a  powerful  east-and-west  fault,  the  strata  are  often 
disturbed;  at  one  point  the  seam  is  thrust  upon  itself  for  a 
distance  of  about  60  ft.,  thus  considerably  increasing  the  thickness 
of  the  bed. 

The  overlying  strata  are  chiefly  made  up  of  sandstones  and 
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iaky  fireclays,  but  also  include  the  Inclmock  dolerite  sill,  18  to 
30  ft.  in  thickness.  At  the  Star  Pit  the  base  of  the  sill  is  13  fms. 
above  the  Lower  rireclay,  but  the  intrusion  passes  rapidly  down 
.through  the  metals  to  the  north-east,  and  at  Gain  lies  some 
distance  below  the  fireclay. 

Reserves :  There  are  ample  reserves  of  the  Lower  Fireclay  still 
in  sight  and  a  new  field  is  being  opened  up  by  the  Glenboig 
Union,  in  ground  2  to  3  miles  N.E.  of  Glenboig,  where  the  seam, 
7  ft.  in  thickness,  is  now  being  worked  in  a  mine  between  Bell- 
stane  and  Mossywood. 

Further  to  the  north  the  evidence  afforded  by  natural  sections 
and  recent  bores  warrants  the  belief  that  a  large  field  of  the  Lower 
Fireclay  is  present  at  no  great  depth  below  the  surface,  between 
the  head  of  the  Luggie  .Water  and  the  Walton  Burn  above  Kilt, 
end  may  extend  northwards  to  the  dolerite  dyke  south  of  Castle- 
cary  Low  Wood. 

Gain  Mine. 

Situation:  One  mile  N.N.E.  of  Glenboig  Station. 
Mays :  One-inch  Ordnance  and  Geological  31 ;  six-inch  Lanark 
2  S.E. 

Latitude  55°  54'  40".     Longitude  4P  2'  0". 

As  already  noted  the  dark  clay  above  the  main  Glenboig  seam 
is  worked  here  and  affords  material  of  high  refractory  value. 

A  ganister  brick  is  made  from  the  siliceous  sandstone  which 
separates  the  '  Blue  Clay  '  from  the  lower  seam ;  it  is  used  for 
the  crowns  of  steel  furnaces  and  coke  ovens. 

Gartcosh  Pit. 

Situation:  Gartcosh,  about  2  miles  W.S.W.  of  Glenboig. 

The  Lower  Fireclay  at  Gartcosh  is  found  at  an  average  distance 
of  12  ft.  above  the  Cement  Limestone :  the  seam  measures  8  ft. 
in  thickness. 

-  The  Gartcosh  clay  is  not  quite  so  refractory  as  that  of  Glenboig 
though  from  the  same  seam.  It  is  therefore  not  adapted  for  the 
most  highly  resistant  goods,  but  is  used,  without  any  admixture, 
for  ordinary  firebricks  and  tiles.  A  white,  siliceous  sandstone 
lying  immediately  above  the  fireclay  is  used,  to  a  small  extent, 
for  the  manufacture  of  silica  bricks  with  a  lime  bond.  The 
clay  is  burnt  in  gas  kilns  at  the  works,  near  Gartcosh  Station. 

Glencryan  Mine. 

Situation:  1  mile  E.  by  N.  of  Cumbernauld  Station  on  the 
Caledonian  Railway:    5  miles  N.E.  of  Glenboig. 

Maps :  One-inch  Ordnance  and  Geological  31 ;  six-inch  Stirling" 
34  N.E. 

The  geological  six-inch  sheet  is  also  published  in  the  revised 
edition. 

Latitude  55°  -56'  35".     Longitude  3°  57'  22". 

The  Lower  Fireclay  is  worked  here  by  a  mine  driven  north- 
eastwards from  the  crop  to  the  dip  of  the  seam,  at  5°. 
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Ft.  In. 


4 

9 

9 

0 

...     4-6 

0 

1 

6 

0 

4 

3 

0 

...       35 

0 

5 

6 

0 

7 

The  section  of  the  mine  is  as  follows:  — 

Hard  yellowish  sandstone  (roof  of  mine) 

Lower  Fireclay 

Sandstone     

Fireclay,  inferior 

Cement  Limestone  in  two  bands  with  blaes  parting 

Dark  blaes  and  coal,  2  in 

Faky  fireclay  

Sandstone 

Dark  blaes  with  ironstone  nodules 
Rough  ferruginous  limestone  (Castlecary) 
Blaes. 

At  the  air  shaft  No.  2,  580  yards  from  the  mouth  of  the  mine, 
the  Lower  Fireclay  is  50  ft.  from  surface. 

The  Glencryan  clay  is  used  for  bricks  and  blocks  for  lining 
steel  and  iron  furnaces;  also  for  ordinary  fireclay  goods. 

Peter  and  Mark  Hurll,  Ltd. 
144,  West  Regent  Street,  Glasgow. 
Garnqueen   and   Gartliston   Pits. 
Situation:  Glenboig,  \  mile  S.S.W.  of  Station. 
Mafs :  One-inch  Ordnance  and  Geological  31 ;  six-inch  Lanark 
7  N.E. 

(Garnqueen)  Latitude  55°  53'  8".     Longitude  4°  2'  40". 
(Gartliston)   Latitude  55°  53'  4".     Longitude  4°   2'   37". 
Geological  formation :  Millstone  Grit,   Lower  Fireclay. 
The  Lower  Fireclay  is  found  in  the  Garnqueen  Pit  at  a  depth 
of  17  fms. 

The  section  of  the  seam  is  as  follows  :  — 

Sandstone     ... 

Fireclay     

'  Hard  Stone '  ...         ...         

Fireclay,  inferior  to  Upper  Seam  

Black 'whin'  

Coal 

Sandstone     ...     •    ... 

The  beds  dip  S.S.W.  at  1  in  5. 

At  the  Gartliston  workings,  where  the  Lower  Fireclay  is  39^ 
fms.  from  surface,  the  metals  are  dipping  S.S.E.  at  10°  :  the 
Cement  Limestone  here  lies  20  ft.  below  the  pavement  of  the  fire- 
clay seam. 

At  the  present  time  no  clay  is  being  raised  at  Garnqueen,  the 
works  having  been  temporarily  leased  to  the  Eglinton  Silica 
Brick  Co.,  for  the  manufacture  of  magnesite  bricks  from  imported 
material. 


Ft. 

In. 

..  29-30  0 

...  10-12  0 

4 

0 

4 

0 

0 

10 

0 

4 

4 

0 

The  He.\thpield  and  Cardowan  FrRECL.\T  Co.,  Ltd. 

52,  Robertson  Street,  Glasgow. 
Heathfield  Fireclay  Works. 
Situotioji :  The  Heathfield  Pit  is  situated  at  the  side  of  the 
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Caledonian  Railway,  |  mile  to  the  east  of  Garnkirk  Station :  the 
works  are  close  to  the  same  station. 

Mays :  One-inch  Ordnance  and  Geological  31 ;  six-inch  Lanark 
7  N.E. 

The  revised  six-inch  geological  map  is  also  published. 

Latitude  550  53'  23".     Longitude  4°  6'  10". 

Geological  formation:  Millstone  Grit;  Lower  rireclay. 

The  principal  seam  of  fireclay  wrought  at  Heathfield  lies  40  fms. 
from  surface  at  the  shaft  and  24  ft.  above  a  limy  ironstone  which 
here  occupies  the  position  of  the  Cement  Limestone  :  the  Heath- 
field  clay  is  no  doubt  on  the  same  horizon  as  the  Lower  Fireclay 
of  Glenboig.  The  thickness  of  the  seam  varies  from  10  ft.  to 
25  ft.  as  an  extreme  maximum. 

A  bed  of  siliceous  white  sandstone,  about  22  fms.  above  the 
fireclay,  is  ground  and  mixed  in  varying  proportions  with  the 
clay  for  the  manufacture  of  siliceous  bricks. 

Castlecary  Fireclay  Co.,  Ltd. 

Castlecary,  Stirlingshire. 

Maps :  One-inch  Ordnance  and  Geological  31 ;  six-inch  Stirling- 
Dumbarton  29  N.E. 

Latitude  55°  58'  54".     Longitude  3°  56'  48". 

Geological  formation :  Millstone  Grit;  Lower  Fireclay. 

Working  fireclay,  ganister  and  occasionally  limestone. 

The  base  of  the  Lower  Fireclay,  here  known  as  the  Main  seam, 
lies  25-30  ft.  above  the  Cement  Limestone,  and  about  10  fms. 
above  the  Castlecary  Limestone.  The  Main  seam  averages  8-9  ft. 
in  thickness,  but  the  upper  surface  of  the  clay  is  often  eroded, 
causing  constant  variation  in  the  thickness  of  the  seam. 

The  section,  where  now  being  wrought,  is  as  follows :  — 

Ft.  In. 

Sandstone — 

Bastard  fireclay       ...         2     6 

Main  FrRECLAY      7    0 

Rock  floor    ...         ...         ...         ...         ...         — 

The  bastard  fireclay  is  sometimes  absent  and  the  good  clay 
increases  to  upwards  of  8  ft.  in  thickness. 

A  lower  seam  of  fireclay,  lying  3  ft,  above  the  top  of  the  Castle- 
cary Limestone,  was  worked  to  a  small  extent  before  the  war,  200 
or  300  tons  being  exported  every  month  to  Germany  (use 
unknown).  Samples  from  this  seam  were  recently  submitted  to 
Shaw's  Glazed  Brick  Co.,  Darwen,  and  as  a  result  of  their  tests 
it  appears  to  be  a  highly  refractory  clay. 

Immediately  beneath  this  fireclay,  and  separated  from  the 
ximestone  by  12-18  in.  of  dark  blaes,  is  a  2  ft.  bed  of  white 
"  ganister."  This  is  a  fine-grained  grey  sandstone  containing 
a  certain  amount  of  mica  and  argillaceous  material  in  the  matrix ; 
the  silica  percentage  is  90-92;  the  quartz  grains  are  angular  to 
subangular,  and  measure  0-075  mm. 

The  fireclays  and  ganister  are  worked  from  a  pit  immediately 
north  of  the  railway  at  Castlecary  Station  :  the  ganister  workings 
follow  the   old  workings   in   the  limestone.       A  mine   recently 
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driven  from  the  latter  to  catcli  the  Main  Fireclay  seam,  passed 
through  an  8-ft.  bed  of  clay,  situated  apparently  midway  between 
the  Main  and  Lower  seams.  This  clay  has  been  analysed  and 
promises  to  yield  good  refractory  material. 

Reserves :  Ample  reserves  in  view. 


J.  G.  Stein  and  Co.,  Ltd. 

Castlecary  Pits. 

Situation :  Two-thirds  of  a  mile  east  of  Castlecary  Station. 
Maps :  One-inch    Ordnance    and   Geological  31 ;  six-iuch  Stir- 
lingshire 29  N.E. 

Geological  formation :  Millstone  Grit,  Lower  Fireclay. 

The  base  of  the  Millstone  Grit  is  here  68  fms.,  the  Cement 
Limestone  61  fms.  from  surface.  The  beds  dip  eastwards  at  low 
angles  :  a  short  distance  to  the  south  the  Millstone  Grit  strata 
are  cut  off  by  an  east-and-west  fault  with  a  downthrow  to  north  of 
50  to  60  fms. 

In  the  Millstone  Grit  area  around  Plean  and  Torwood,  north 
of  Larbert,  Stirlingshire,  fireclays  in  the  same  geological  position 
as  the  Lower  Fireclay  of  Lanarkshire  are  exposed  in  a  natural 
section  in  Torwood  Glen  and  have  been  met  with  in  bores  recently 
put  down  at  Carbrook  Mains  (N'o.  3)  and  Rosehill,  at  a  depth 
respectively  of  40  and  100  fms. 

Little  is  at  present  known  as  to  the  nature  and  quality  of  these 
fireclays  :  it  is  possible  that  a  field  of  workable  clay  may  be  found 
in  this  district. 

Linlithgowshire. 

Maps  :  One-inch  Ordnance  and  Geological  31 ;  six-inch  Linlith- 
gowshire 1  S.W. 

A  thick  fireclay  of  good  quality  is  exposed  along  the  gorge  of 
the  Ri-sTsr  Avon  at  the  point  where  that  stream  is  crossed  by  the 
viaduct  carrying  the  Bo'ness  and  Manuel  railway,  and  also  in  the 
cutting  immediately  to  the  north.  This  fireclay  lies  a  short 
distance  above  the  base  of  the  Millstone  Grit,  and  is  believed  to 
be  on  the  same  stratigraphical  horizon  as  the  Lower  Fireclay  of 
Lanarkshire. 

The  clay  has  been  wrought  in  former  jenra,  and  is  now  again 
being  worked  on  a  small  scale  by  Messrs.  Hurll  in  the  ground 
between  the  railway  cutting  and  the  river. 

The  thick  fireclay  at  11  fms.  4  ft.  in  Fig.  12  was  mined  by  a 
day-level  on  the  north  side  of  the  river  just  e;ist  of  the  viaduct. 
It  is  believed  to  be  of  good  quality,  and  must  be  in  much  the  same 
geological  position  as  the  Lower  Fireclay  of  Glenboig. 

The  section  exposed  in  the  railway  cutting  includes  beds  that 
are  also  seen  on  the  south-west  side  of  the  Avon  close  to  Tod's 
Mill.     The  7-fm.  fireclay  of  the  cuttins:  varies  rather  rapidly  in 
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cHajacter.     In  one  place  it  showed  the.  following  snla-divisions  :  — 

Fms.  Ft. 

Dark  grey  fireclay 1  2 

Pale  and  dark  grey  fireclay         ...         ....  2  3 

Purple  and  red  fireclay 0  4 

Fireclay  with  ironstone  nodules 0  5 

Pale  fireclay  0  5 

Fireclay  and  ganister       0  5 

Fireclay  belonging  to  this  T-frn.  bed  was  formerly  worked  near 
the  crop  just  south-west  of  the  railway-cutting.  More  recently 
Messrs.  P.  and  M.  Hurll  have  tested  various  samples  of  the  fire- 
clay in  the  cutting,  and  are  preparing  to  work  the  clay  again. 
Mr.  M.  Hurll  states  that  the  dark  grey  clay  at  the  top  gives  the 
palest  and  best  bricks.  He  believes  that  the  7-fm.  hreclay  in  the 
cutting  is  the  same  as  the  thick  clay  of  Fig.  12.  This  it  may. be, 
for  an  east-and-west  fault  that  crosses  the  Avon  near  Tod's  Mill 
has  certainly  a  downthrow  to  the  south,  though  it  is  di&cult  to  fix 
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its  e?a,ct  amount.    Qn  the  oth,er  hapd,  theiDe  is  no  very  ijlose  reijem- 

blance  between  the  beds  below  the  fire-clay  in  the  railway-cutting 
and  those  which,  on  the  supposition  referred  to,  should  corre- 
spond with  them.  It  is  possible,  therefore,  to  regard  the  strata  in 
.the  railway-cutting  as  above  any  of  the  beds  of  Fig.  12,  but  in 
that  case  the  fault  between  the  two  sections  must  Vje  quite  sm^ll. 

The  7-fm.  fireclay  of  the  cutting  can  be  traced  north-we&t  until 
it  comes  down  to  the  river  side  at  a  point  about  1,400  ft.  north 
of  Tod's  Mill. 1 

Millstone  Grit  Fireclays :  The  U'pjteT  Fireclay. 

Certain  fireclay  and  ganister  seams  that  occur  near  the  top  of 
the  Millstone  Grit  Series  have  been  collectively  designated  the 
U'p'per  Fireclay  to  distinguish  them  from  similar  beds — the 
Lower  Fireclay — near  the  base  of  the  series.  To  the  Upper 
Fireclay  belong  the  seams  worked  in  the  Bonnybridge  district ; 
at  Torbanehill,  AYhitburn,  and  Hareshaw,  Shotts.  From  the 
fact  that  they  are  well-developed  and  have  long  been  wrought  in 
the  first  of  these  districts,  they  are  also  known  as  the  Bonny- 
bridge   Fireclays. 

It  cannot  be  asserted  that  all  the  fireclays  in  the  different  dis- 
tricts described  below  lie  exactly  on  the  same  horizon  :  such  exact 
correlation,  over  a  widely  spread  area,  is,  for  the  following 
reasons,  impossible. 

(1)  The  upper  limit  of  the  Millstone  Grit  is,  in  the  Central 
Coalfield,  drawn  at  the  Crcfthead  Slatyband  Ironstone,  a  useful 
and  convenient  horizon  over  large  areas,  but  in  many  cases  diffi- 
cult of  recognition  and  capable  of  only  an  approximate  determina- 
tion of  position. 

(2)"  The  great  variation  in  the  thickness  of  the  Millstone 
Grit: — At  Bonnybridge  113  fms.,  at  Torbanehill  about  76  fms., 
at  Hareshaw  about  55  fms. 

(3)  Lateral  variation  and  local  erosion  of  the  seams :  this,  as 
already  mentioned  in  reference  to  the  Lower  Fireclay,  is  very 
characteristic  of  the  strata  of  the  Millstone  Grit. 

It  is  therefore  not  always  possible  to  correlate  a  particular 
seam  in  different  localities  or  to  assume  that  the  Upper  Fireclays 
are  as  a  whole  well-developed  in  any  particular  area.  A  careful 
consideration  of  the  facts,  however,  warrants  the  statement  that 
the  fireclays  wrought  at  Bonnybridge,  Torbanehill,  Hareshaw, 
and  the  other  localities  mentioned  below,  occupy  approximately 
the  same  relative  position  in  the  Millstone  Grit  sequence  and  may 
therefore  be  grouped  together  for  purposes  of  description. 

The  Upper  Fireclay  includes  both  refractory  clays  and  ganisters 
or  ganister-like  sandstones.  In  some  cases  there  are  two  or  three 
seams,  both  of  fireclay  and  ganister;  in  othei-s  a  ganister  lies 
between  two  thick  clays,  while  there  is  generally  associated  with 

^  '  The  Economic  Geology  of  The  Central  Coalfield,  Scotland'  Area  ii.  {Mem. 
Qeol.  Surv.),  1917,  p.  42. 
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them  a  somewliat  impure  coal,  from  a  few  inches  up  to  2  ft.  in 
thickness. 

The  group  is  generally  overlain  by  a  massive  and  very  pure 
white  sandstone. 

The  fireclays  are  usually  dark  in  colour :  some  of  the  best  are, 
however,  light  grey,  with  a  tinge  of  lilac  or  reddish-brown.  They 
are,  as  a  rule,  full  of  rootlets,  and  locally  contain  nodules  of  iron- 
stone and  lenticular  masses  of  hard  ganister-like  sandstone. 

Bonnybridge  has  for  many  years  been  an  active  centre  for  the 
manufacture  of  refractory  goods  of  all  kinds.  At  the  present 
time  (1916)  the  fireclay  and  ganister  are  being  worked  by  six 
difieren-t  firms,  all  of  whom,  in  addition  to  selling  the  material 
in  the  raw  state,  have  brickworks  of  their  own.  These  are  all 
situated  close  to  the  North  British  main  line  between  Glasgow 
and  Edinburgh,  and  within  a  short  distance  of  Greenhill  Junction 
on  the  Caledonian  main  line  to  Stirling. 

Sections  of  the  different  workings  and  notes  on  the  material 
raised  are  ffiven  later  under  the  names  of  the  individual 
companies. 

Treatment  and  uses  :  The  raw  clay  is  weathered  in  the  open  for 
some  time  ;  it  is  then  ground  in  dry  and  wet  pans.  The  bricks  are 
largely  hand-moulded,  but  machines  are  employed  to  some  extent. 
The  bricks  are  dried  on  hot  floors  and  burnt  in  kilns;  both  the 
round  down-draught  and  continuous  type  being  in  use. 

"  Grog,"  of  already  burnt  material,  such  as  old  firebrick,  may 
be  used,  the  amount  varying  with  the  nature  of  the  clay  and  of 
the  article  to  be  made. 

The  ground  clay  is  sold,  both  in  the  wet  and  dry  condition, 
to  foundries,  steel-  and  chemical -works.  The  range  of  fireclay 
goods  manufactured  is  wide.  A  special  local  industry  is  the 
manufacture  of  backs  and  sides  for  stoves  and  grates  of  all  kinds. 

Other  articles  manufactured  include  :  — Bricks  and  blocks  for — - 
Bessemer  ladle  linings ;  cupola  linings ;  gas  producers ;  chequer- 
work  in  regenerative  chambers ;  doors  of  Siemens-Martin  furnaces ; 
retort  doors ;  blast  and  puddling  furnaces ;  coke-ovens  and  gas 
works ;  boiler  seats  and  flue  covers ;  brick-work  of  soaking  pits : 
and  nozzles,  stoppers  and  sleeves. 

ReserX'es :  These  are  ample,  even  with  respect  only  to  the 
present  leases  of  the  firms  now  operating. 

The  firms  now  working  fireclay  and  ganister  in  the  Bonnybridge 
district  are  given  below. 


James  Dougall  &  Soxs,   Limited. 

Bonnybridge. 
The  Bonny  side  Fireclay   Works. 

Situation:  Close  to  Bonnybridge  Station  on  the  N.B.  Glasgow- 
Edinburgh  line. 

Map.i :  One-inch  Ordnance  and  Geological  31 ;  six-inch  Stirling 
30  N.W. 

Latitude  55°  59'  26".     Longitude  3°  52'  10". 
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Geological  formation :  Millstone  Grit,  Upper  Fireclays. 
Section  of  workings  :  — 


Sandstone  roof. 

Top  Fiebclay... 

Coal 

Brown  stone  rib 

Coal       

Top  Ganister... 
Mid  Fireclay 
Bottom  Ganistee 
Bottom  Fireclay 
Rock  Pavement 


Ft.  In. 

2     9 
1     6 


.3  0 

5  0 

.3  0 

1  8 


The  seams  of  fireclay  and  ganister  vary  from  point  to  point  and 
the  full  working  ranges  from  13  to  22  ft.  in  thickness.  The 
seams  are  worked  on  the  stoop-and-room  system :  the  top  clay 
working  is  kept  about  9  ft.  in  advance ;  the  coal  is  then  stripped 
off  and  the  underlying  ganister  and  fireclays  wrought.  The  coal 
sometimes  reaches  2  ft.  in  thickness;  it  is  somewhat  pyritous,  but 
supplies  fuel  for  the  boilers.  The  Mid  Fireclay^  is  considered  the 
best  seam;  it  furnishes  material  for  patent  stoppers,  nozzles,  etc. 


BONNTBEIDGE    SiLICA    &    FlRECLAY    Cc,    LtD. 
Bonnybridge. 

Drum  Mine. 

Situation :  "Works  and  mine  close  to  Bonnybridge  Station,  on 
the  N.B.  Glasgow-Edinburgh  line. 

Maps :  One-inch  Ordnance  and  Geological  31 ;  six-inch  Stirling 
30  N.W. 

Latitude  55°  59'  22".     Longitude  3°  52'  21". 

Geological  formation :  Millstone  Grit,  Upper  Fireclays. 
Section  of  working  :  — 

Et.  In. 
Sandstone  roof. 

Top  Fireclay        5  0  (first  working). 

Coal 1  4 

0  5 

2  0"| 

3  0  )^  second  working. 
6-8  OJ 


Brown  rib     ... 
Mid  Fireclay 
Ganister 
Bottom  Fireclay  , 


Locally  the  Top  Fireclay  is  wanting  and  the  sandstone  rests 
directly  on  the  coal.  The  different  seams  vary  considerably  in 
thickness.  The  lowest  seam  here  furnishes  the  best  quality  of 
clay  and  no  doubt  corresponds  in  part  to  the  Mid  Fireclay  of 
Bonnyside.  The  seams  were  formerly  worked  from  a  12-fm. 
shaft,  but  are  now  raised  by  a  mine.  The  method  of  working  is 
practically  the  same  as  at  Bonnyside. 


218 


SCOTLAND. 


Dtkshead  Ganisteh,  &  FiRfiBRiCK  Co.,  Lfm 

Bonnybridge. 
Dykehead  Mine. 

Situation :  The  mine  is  situated  at  the  side  of  the  main  North 
British  Railway,  Glasgow  to  Edinburgh  Line,  and  is  half  a  mile 
east  from  Greenhill  Junction  on  the  Caledonian  Railway. 

Maps:  One-inch  Ordnance  and  Geological  31:  six-inch  Stirlingr 
30  N.W. 

Latitude  55°  59'  21".     Longitude  3°  52'  45". 

Geological  formation :  Millstone  Grit,  Upper  Firecliays. 

This  mine  formerly  produced  only  fireclay;  but  early  in  the 
war  the  proprietors  decided  to  meet  the  increasing  demand  for 
silica  bricks  by  working  the  associated  ganister  seams  as  well. 
The  former  company  (Geo.  Tumbull  &  Co.)  was  reconstituted 
under  the  above  title  and  the  mine  has  been  greatly  extended 
and  deepened.  For  additional  information  see  '  Special  Reports 
on  the  Mineral  Resources  of  Great  Britain  ',  vol.  vi,  Ed.  2,  1920, 
p.  142. 

The  seams  wrought  outcrop  near  the  mine-mouth  and  are 
worked  to  the  dip. 

The  fireclay  was  carted  to  the  Bonnymuir  works  at  Bonnybridge, 
a  distance  of  about  a  mile.  It  was  chiefly  used  in  the  manufacture 
of  bricks  and  backs  for  stoves,  ranges  and  grates. 


Glentards  Fireclay  Compant. 

Greenhill,  Bonnybridge. 

Glenyards'  Mine* 

Situation  :  Mine  and  works  about  1  mile  west  of  Bonnybridge 
Station,  i  mile  from  Greenhill  Station. 

Maps  :  One-inch  New  Ser.  Ordnance  and  Geological  31 ;  six-inch 
Stirling  29  N.E. 

Latitude  55°  59'  9".     Longitude  3°  53'  40". 

Geological  formation:  Millstone  Grit,   Upper  Fireclays. 

The  fireclay  and  ganister  were  formerly  raised  here  from  a 
shallow  shaft.  Owing  to  trouble  with  subsidences  and  water  the 
old  workings  were  abandoned  and  a  mine  driven  to  catch  the  seam 
farther  to  the  east.  The  section  in  the  old  workings  was  some- 
what variable,  but  a  fair  average  gave  :  — 

Ft.  In. 

Sandstone  roof. 

Sandstone  and  blaes 3 


Foul  coal,  up  to 

Fireclay 

Ganister 

Fireclay 

Sandstone. 


1 
5-7 

2 


The  section  is  much  the  same  as  at  Bonnybridge  save  that  the 
Top  clay  there  is  here  represented  by  sandstone  and  blaes. 

The  new  mine  struck  fireclay  at  a  depth  of  7  fms.  but  it  proved 
thin  and  very  irregular. 
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Campbei-l  &  Co. 

Roughcastle,  Falkirk,  Stirlingshire. 
Roughcastle  Fireclay  Mine. 

Situation :  About  one  mile  east  of  Bonnybridge  Station,  on  the 
North  British  Railway,    Glasgow-Edinburgh  line. 

Maps  :  One-inch  Ordnance  and  Geological  31 ;  six- inch  Stirling 
30  N.W. 

Latitude  55°  59'  43".     Longitude  3°  51'  0". 

Geological  formation:  Millstone  Grit,  Upper  Fireclays.  {See 
also  p.  221.) 

Three  seams  of  fireclay  or  ganister  are  wrought  here.       The 

lowest  of  these  lies  in  the  Millstone  Grit  and  occupies  the  same 

position  as  the  Upper  Fireclay  wrought  at  Bonnybridge.       The 

section  shows :  — 

Ft.  In. 
Sandstone         60-80    0 


Fireclay 

Coal       

Bro\vn  stone  rib 
Fireclay 


.3  0 

1  8 

0  5 

5  0 


The  fireclay  underlying  the  coal  is  locally  represented  by  a 
ganister — a  somewhat  friable  fine-grained  micaceous  sandstone, 
pale-grey  in  colour,  and  streaked  with  carbonaceous  matter. 

Reserves:  Large. 

C ALDER  Fireclay  Co. 

Coatbridge. 

Hareshaw  Fireclay  Mine,  Shotts. 

Situation :  The  mine  lies  close  to  the  Drumbowie  branch 
mineral  railway,  1|-  miles  east  of  Newhouse,  and  about  f  mile 
west  of  south  from  Salsburgh.  The  raw  material  is  railed  to  the 
works  at  Whifflet,  Coatbridge. 

3Iaj)s :  One-inch  Ordnance  and  Geological,  Sheet  31 ;  six-inch 
Xanark  12  N.E. 

Latitude  55°  50'  0".     Longitude  3°  53'  2". 

Geological  formation :   Millstone  Grit. 

The  section  of  the  seam  is  :  — 

Ft.  In. 
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The  horizon  of  this  clay  is  shown  i 
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The  seam  contains  balls  of  clayband  ironstone  wliicli  are  picked 
out  at  tlie  mine  before  loading. 
Reserves :  Probably  large. 

United  Collieries  Ltd. 

109,  Hope  Street,  Glasgo-w. 
Drum  Pits. 

Works :  Atlas  and  Etna  Brickworks  at  Armadale,  about  \  mile 
south-east  of  the  Tillage. 

Mines :  Drum  Pits,  Torbanehill,  Whitburn,  rather  less  than  1^ 
miles  south-east  of  Armadale  Station. 

Maps :  One-inch  Ordnance  and  Geological  31 ;  six-inch  Linlith- 
gow 9  S.W. 

Latitude  55°  52'  29".     Longitude  3°  39'  56". 

Geological  formation :  Millstone  Grit,  Upper  Fireclays. 

The  upper  portion  of  the  Millstone  Grit  at  this  locality  contains 
several  seams  of  fireclay  of  workable  thickness.  The  general 
sequence  of  beds  is  as  follows  :  — 

Strata,  largely  sandstone 
Top  Fireclay  of  Drum  Pits 

Dark  blaes        

Coal       

FlEECLAY  

Other  seams  of  fireclay  have  been  proved  at  a  further  depth  of* 
3^  fms. 

The  Drum  Pit  clays  vary  a  good  deal  in  thickness  :  the  Top- 
seam — the  one  so  far  chiefly  wrought — averages  about  3  ft.  6  in. ;. 
it  is  dark  in  colour  with  a  slight  tinge  of  purple,  and  contains, 
numerous  films  of  carbonaceous  material  (rootlets). 

Reserves :  Large. 

Potential  Resources  of  Millstone  Grit  Fireclay. 
Of  the  fireclays  wrought  at  present  in  the  Millstone  Grit  on 
the  west  side  of  the  Central  Coalfield  there  are  still  very  large 
reserves  in  the  neighbourhood  of  existing  mines  or  shafts.  There 
are  also  large  areas  where  the  value  of  the  Upper  and  Lower 
Fireclays  has  not  yet  been  proved ;  fireclays  also  occur  at  other 
horizons  throughout  the  same  series  which  are  still  untried. 

East  side  of  the  Lanarkshire  hasin. — Strata  of  Millstone  Grit 
age  occupy  a  continuous  strip  of  country  from  Inveravon  on  the 
Porth  to  Whitburn  and  Handaxwood  :  this  outcrop  expands  to  the- 
south  to  form  the  barren  upland  tract  of  the  Gladsmuir  Hills  and 
Auchterhead  Muir.  Here,  too,  may  be  included  the  anticline  of 
Millstone  Grit  running  [N'.N.W.  from  Allanton  and  pitching 
below  the  Coal  Measures  at  Salsburgh.  The  thickness  of  the 
Millstone  Grit  varies  a  good  deal  throughout.  On  the  Forth  it 
may  possibly  be  as  much  as  130  fms. ;  at  Whitburn  it  is  approxi- 
mately 77  fms.;  at  Levenseat  76  fms.;  near  Salsburgh  55  to  58 
fms. 
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Throughout  this  area  very  little  is  known  of  the  quality  of  the 
fireclays,  but  seams  of  workable  thickness  are  frequently  recorded 
in  bores.  The  only  workings  at  present  raising  Millstone  Grit 
clays  are  Drum  Pits,  Torbanehill,  and  Hureshaw  Mine  near  Sals- 
burgh ;  at  both  of  these  the  fireclay  wrought  lies  near  the  top  of 
the  Series. 

The  Lower  Fireclay  is  now  being  worked  on  the  river  Avon 
near  Bo'ness  by  Messrs.  Hurll ;  see  p.  213, 

The  Millstone  Grit  fireclays  of  the  area  are  dark  or  pale-grey  in 
colour,  or  sometimes  present  a  rusty-brown  appearance.  They 
are  generally  very  soft  and  incoherent  when  exposed  to  the 
weather,  but  sometimes  contain  beds  of  hard  "  seedy"  (sj)haero- 
siderite)  fireclay.  Thick  fireclays  occur  very  constantly  at  the 
following  horizons. 

(1)  Associated  with  the  Bowhousebog  Goal :  — This  horizon  lies 
12  to  16  fms.  below  the  Crofthead  Slatyband  Ironstone  position. 
In  some  localities,  as  at  Bowhousebog,  a  thick,  but  very  foul  coal 
is  associated  with  the  fireclays,  but  generally  this  cool  is  thin  or 
even  wanting:  the  fireclays,  however,  are  fairly  persistent  and 
appear  in  bores  at  many  widely  separated  localities.  Thick- 
nesses of  6  to  8  ft.  are  frequently  recorded  v-nd  there  are  often 
other  workable  seams  not  far  below. 

(2)  Nine  or  ten  fathoms  above  the  Curdly  Ironstone  and  Lime- 
stone : — This  is  a  well-marked  horizon,  easily  recognised  by  the 
occurrence  of  a  very  persistent  thin  marine  limestone  or  limy 
cement.  Some  9  fms.  higher  in  the  sequence  there  is  a  very 
constant  horizon  marked  by  thick  fireclays  and  fireclay  blaes  often 
containing  balls  of  clay'band  ironstone.  It  may  be  several 
fathoms  thick  and  seems  to  be  particularly  well  developed  in  the 
Murdostoun  district. 

(3)  Associated  with  the  Curdly  Ironstone  position :  — Here 
again  fireclays  of  workable  thickness  often  occur.  A  clay  from 
this  horizon  at  Levenseat  has  been  tried  for  the  manufacture  of 
firebricks,  but  to  no  great  extent. 

Many  other  seams  have  been  met  with  at  different  horizons,  but 
these  are  more  local.  No  search  for  fireclays  should  be  made 
without  as  full  a  knowledge  as  possible  of  the  locol  sequence  with 
its  thickness  and  index  horizons,  such  as  tlie  Slatyband  Ironstone, 
the  Curdly  Ironstone  and  Cement  Limestone,  and  the  Castlecary 
Limestone. 

Coal  Meas^ure  Fireclays. 

Campbell  &  Co. 

Falkirk. 
Roughcastle  Mine. 

At  Roughcastle  (p.  219)  two  higher  seams,  at  the  base  of  the 
Coal  Measures,  are  also  wrought.     These  are  :  — 

(1)  A  fireclav  immediately  overlying  the  Slatyband  Ironstone. 
The  section  here  shows :  — 

Ft.  In. 

FrRECLAY  5     0 

Coal       0     8 

Wrought  by  day-level. 
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'  In  the  workings  the  coal  has  sometimes  a  top  rib  of  blackband 
ironstone.  The  ironstone  is  0  to  6  in.  thick,  but  occasionally 
reaches  18  in.  in  "  lunkers."  From  the  evidence  available  it  is 
probable  that  the  coal  and  ironstone  represent  the  horizon  of  the 
Crofthead  Slatyband,  which  is  regarded  as  the  base  of  the  Coal 
Measures ;  the  seam  was  formerly  mined  by  the  Carron  Iron  Co. 
in  the  Roughcastle  area  for  ironstone,  and  must  have  been  locally 
of  much  better  quality  than  the  recent  fireclay  workings  indicate. 

This  clay  is  used  chiefly  for  mixing  with  the  ganister  in  the 
manufacture  of  firebricks. 

(2)  A   "  ganister  "   associated  with  the  Bonnyhill  Craw  Coal. 

,    The  section  shows  :  — 

In. 

Coal       20-22 

Ganister  or  Fireclay       ,        ...  18 

This  seam  is  a  strong,  firm,  somewhat  sandy  fireclay,  passing 
locally  into  a  good  ganister  closely  resembling  the  ganisters  of  the 
JJonnybridge  horizon. 

It  is  largely  sold,  both  in  the  diy  and  wet  ground  states,  to  steel 
works. 

The  Bonnyhill  Craw  Coal  lies  about  5  fms.  above  the  Slatyband 
fireclay,  and  may  possibly  represent  the  horizon  of  the  Armadale 
Slatyband. 

Carron  Company. 

Carron,  Stirlingshire. 
Carronhall  Colliery. 

Maps :  One-inch  Ordnance  and  Geological  31 ;  six-inch  Stirling 
24  S.E. 

Latitude  56°  1'  50".     Longitude  3°  46'  25". 

A  small  amount  of  fireclay  is  raised  along  with  the  Craw  and 
Coxrod  Coals  at  Carronhall  and  used  at  Carron  in  the  manufacture 
of  firebricks.     About  2^400  tons  were  raised  in  the  year  1915. 


Callendar  Coal  Company,  Ltd. 

Falkirk. 

Marts :  One-inch  Ordnance  and  Geological  SI ;  six-inch  Stirling 
30  N.E.  ^  '  ^ 

Latitude  55°  58'  56".     Longitude  3°  45'  26". 

At  the  new  pit,  1^  miles  S.E.  of  Ealkirk,  the  Callendar  Coal 
Co.,  are  working  a  fireclay  in  the  position  of  the  Armadale  Ball 
Coal. 

The  fireclay  is  6  ft.  thick,  and  is  raised  from  a  depth  of  40  fms. 

The  clay  is  used  at  the  Callendar  brickworks.  Glen,  1  mile  west 
of  the  new  sliaft,  in  the  manufacture  of  firebricks  and  blocks, 
grate  and  stove  backs,  pipes,  etc. 

There  is  a  large  field  of  this  clay. 
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Chapel  Coal  Company,  Ltd. 

Morningside  Brickworks,  Newmains. 

Situation:  Near  Morningside  Station, 

Maps :  One-inch  Ordnance  and  Geological  23 ;  six-inch  Lanark 
19  N.W. 

Latitude  55°  46'  42".     Longitude  3°  51'  52". 
Geological  formation :  Coal  Measures. 

The  fireclay  used  here  is  the  floor  of  the  Lower  Drumgray  Coal/ 
and  is   brought   by  rail   a  distance  of   about  a   mile   from   the 
Company's  Chapel  and  Hyndshaw  Pits. 
The  section  of  the  seam  shows:  — 

Ft.  In. 

Blaes     1     6 

Coal       2     6 

Fireclay,  variable between  2  and  3   0 

The  clay  as  raised  is  grey,  rooty  and  fairly  hard;  it  burns  a 
white  colour  and  provides  excellent  material  for  making  refrac- 
tory bricks.  It  is  ground  at  the  works;  the  bricks  are  hand- 
moulded,  dried  and  burnt  in  coal-fired  Newcastle  kilns.  The  con- 
traction is  low,  being  only  |  of  an  inch.  This  clay  seems  specially 
adapted  for  difficult  shapes,  and  a  large  trade  in  these  is  done. 
For  some  of  these  the  ground  clay  is  mixed  with  ground  *  grog  ' 
(burnt  bricks),  and  a  proportion  of  a  ground  clayey  sandstone 
from  the  Fauldhouse  district. 

Reserves :  If  the  quality  of  the  clay  holds  good  throughout  the 
field,  there  are  ample  reserves  in  view. 

^  This  seam  is  the  equivalent  of   the  Shotts  Low  Coal  and  should  be  more 
correctly  termed  the  Mid  Drumgray. 
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SCOTJj  Al^B— {Continued) . 

RENFREWSHIRE. 

Fireclays  of  the  Calciferous  Sandstone  Series, 
R.  Brown  &  Sons,  Ltd. 

Ferguslie  Fireclay  Works,  Paisley. 

Maps :  One-inch  Ordnance  and  Geological  30 ;  six-inch  Renfrew 
12  N.W. 

Latitude  55°  50'  28". 

Longitude  4°  27'  23". 

Geological  formation :  Calciferous  Sandstone  Series. 

The  following  general  section  shows  the  position  of  the  Ferguslie 
seam  in  the  Calciferous  Sandstone  sequence  near  Paisley. 

Fms.  Ft.  In. 
Hurlet  Limestone 

Strata,  about 
HoUybush  limestone 
Coal  

Strata 
Sandholes  Coal     ... 
Dykebar  Marls     . . . 
Febgusue  Fireclay 

Strata 
Dykebar  Limestone 
Coal,  very  foul     ... 

Strata 
Castlehead  Upper  Coal 

This  seam  was  worked  from  a  shaft  situated  close  to  the  works 
up  to  the  year  1905,  cessation  being  due  to  exhaustion  of  the 
original  holdings.  The  shaft  was  15  fms.  deep,  and  the  section 
of  the  workings  showed  :  — 

Ft.  In. 
Sandstone 
("Fireclay 
Main  Seam    ....j  Coal 

[^Fireclay 
Sandstone 
Lower  Fireclay  (very  slightly  worked). 

The  main  fireclay  was  of  excellent  quality  and  was  used  for  the 
best  sanitary  ware. 

The  same  firm  worked  the  Newton  Pit  situated  about  1  mile 
south  of  Ferguslie  Fireclay  Works  and  just  west  of  the  "  Chain 
Road."  The  Newton  CoaP  was  wrought  here  at  30  fms.,  but  the 
shaft  was  sunk  to  33  fms.  5  ft.  in  order  to  work  a  seam  of  fireclay 
about  2  fms.   under  the  coal.        Almost   immediately  north   of 

^  About  10.5  fms.  below  the  Hurlet  Limestone. 


27 

4 

0 

1 

0 

0 

0 

1 

0 

5 

0 

0 

0 

2 

0 

20 

0 

0 

1 

0 

0 

3 

0 

0 

0 

2 

0 

0 

1 

0 

10 

0 

0 

0 

3 

0 

10 

0 

3 

9 

0 

6 

3 

6 

6-12 

0 

CENTRAL  COALFIELD  :    CALCIFEROUS    SANDSTONE    SERIES.        225 

Newton  Pit,  the  Newton  fault  was  met  with ;  this  fault  runs  east 

and  west  and  has  a  doAviithrf)W  to  the  nnrth  of  55  fms.  A  mine 
driven  through  the  fault  struck  a  fireclay  on  the  downthrow 
side.     This  fireclay  showed:  — 


Fireclay 
Stone 

Fireclay 
Stone 

Fireclay 


In. 
27-48 
13-16 
20-60 
12-30 
12-14 


The  Newton  Pit  is  now  abandoned  and  it  is  proposed  to  sink 
a  shaft  on  the  north  side  of  the  fault. 

At  present  the  fireclay  heaps  and  bings  at  the  two  abandoned 
pits  are  being  used. 

Reserr,<es :  There  is  no  lack  of  fireclay  at  these  works  for  their 
special  manufactures. 


Speirs,  Gibb  &  Co. 
Caledonia  Fireclay  Works,  Paisley. 

Caledonia  Pit. 

Maps  :  One-inch  Ordnance  and  Geological  31 ;  six-inch  Renfrew 
12  N.W. 

Latitude  55°  51'  15".     Longitude  4°  26'  4". 
This  pit  was  closed  in  1914. 

Geological  formation :   Calciferous  Sandstone  Series. 
A  few  fathoms  below  the  surface  occurred  :  — 

tr  11  u    1    rLimestone  ... 

Limestone -^Limestone  ... 

Hard  coaly  slate 
(  Soft  coal     . . . 
(Fireclay   ... 
Sandstone  ... 

The  coal,  though  poor,  was  worked  along  with  the  fireclay. 
At  a  depth  of  30  fms.  in  the  shaft  the  following  fireclay  was 
wrought :  — 

Pt.  In. 

Sandstone  roof 
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Mid  Seam 

r  Fireclay    

5    0 

or  Ferguslie 

<    Stone           

1-2     6 

Main. 

(.  Fireclay 

5    0 

Sandstone  pavement 

— 

The  clay  was  rather  irregular  in  thickness  and  by  no  means  of 
such  good  quality  as  at  Ferguslie. 

At  62  fms.  occurred  the  Castlehead  Lower  Coal,  lying  between 
two  beds  of  fireclay,  both  of  which  were  worked. 

No  less  than  five  seams  have  been  wrought  at  various  horizons 
below  the  Hollybush  Limestone.^ 

1  For  more  details  see  '  Economic  Geology  of  the  Central  Coalfield,  Area   iv. 
(Mem.  Oeol.  Sun:),  1920,  pp.  5-16. 
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Potential  Resources. 

Fireclays  are  abundant  in  the  Calciferous  sediments. 

As  regards  the  unproved  areas  of  the  Ferguslie  Clay  the  most 
promising  is  probably  the  broad  stretch  of  Calciferous  rocks 
between  Dykebarhill,  Barrhead  and  Hurlet :  the  clay  will  cer- 
tainly occur  here  and  at  no  great  depth,  but  of  its  quality  nothing 
is  known.  The  fireclay  seen  in  the  banks  of  the  stream  in  the 
plantation  north  of  Dykebar  Station  must  represent  the  Ferguslie 
Seam  or  one  very  close  to  it. 

In  addition,  there  should  be  other  clays  between  the  Hollybush 
and  Hurlet  Limestones;  the  strata  are  gently  inclined  and  rela- 
tively free  from  faults.     The  district  is  crossed  by  two  railways. 

Fireclay  in  the  Carboniferous  Limestone  Series. 

Allan  Kirkwood,  Ltd. 

Darnley  Fireclay  Works. 

Situation:  About  1  mile  east  of  Barrhead. 

Maps :  One-inch  Ordnance  and  Geological  30 ;  six-inch  Ren- 
frew 12  S.E. 

Latitude  55°  47'  50".     Longitude  4°  21'  20". 

The  seam,  which  is  very  local,  is  associated  with  the  two  thin 
Arden  Coals,  which  occur  just  under  the  Calmy  Limestone  in 
the  district  to  the  east  of  Barrhead. 

The  section  is  :  — 

Foul  Coal  (Upper  Arden) 

Blaes         

Fireclay 

Lower  Arden  Coal  and  coaly  blaes 
Fireclay 

Both  the  layers  of  fireclay  are  used,  but  the  lower  is  rather 
the  better  in  quality.  The  two  are  mixed  in  varying  propor- 
tions, and  used  in  the  manufacture  of  firebricks,  pipes  and  sani- 
tary ware.     Neither  coal  is  here  of  any  value. 
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CHAPTER    XVIII. 
SCOTLAND— {Continued). 

AYRSHIRE,  ARRAN  AND  WIGTOWNSHIRE. 

Millstone   Grit  Fireclays. 
The  general  sequence  of  the  Millatone  Grit  Series  in  North 
Ayrshire  is  as  follows :  — 

Coal  Measures  :   Raise  Coal 9  in.  to  3  ft. 

f  Ayrshire  Bauxitic  Clay     ...         6  to  24  ft. 
I  A  series  of  lava  flows  a\  ith  inter- 
MiLLSTONE    J       bedded    foul    coals,    fireclays 

Grit    j      and  ganisters  ...         6  to  40  fms. 

I  Monk  castle  Clay      10  to  20  ft. 

(^Sandstone  (about)        20  ft. 

The  working  of  the  North  Ayrshire  fireclays  is  only  a  recent 
development,  hut  is  likely  to  become  vin  increasing  and  important 
industry.  The  names  given  above  have  been  adopted  for  the  clays 
of  the  two  horizons  :  the  Monkcaslle  Clay  from  the  place  where 
it  was  first  wrought;  the  Ayrshire  Bauxitic  Clay  from  the 
county  in  which  it  attains  its  greatest  development,  and  from  the 
probable  origin  of  this  clay  being  similar  to  that  of  some 
bauxites. 

The  Monkcaslle  Clay  appears  to  be  widespread  in  North  Ayr- 
shire, but  is  locally  absent  or  thin.  It  is  well  seen  on  the  south 
side  of  the  Caaf  Water,  \  mile  below  Dium-.istee  Mill  to  the  west 
of  Dairy.  It  was  also  exposed  in  the  cutting  on  the  Caledonian 
Railway  Line  about  100  yards  east  of  Saltcoats  Station.  A  seven- 
foot  seam,  of  clay  on  the  same  horizon  has  been  recorded  by  the 
late  Dr.  Clough  from  the  north-west  side  of  the  Fenwick  Water 
due  south  of  Meiklewood  near  Kilmarnock.  The  seam  has  also 
been  met  with  in  two  bores,  both  of  which  are  situated  in  the  six- 
inch  sheet  Ayrshire  11  S.E. 

Thickness  of       Depth  from 
Xame  of  bore  and  localitj*.  seam.  surface. 

Ft.  Fms. 

Thompson's  Coal  Pit,  Smith  stone,  2  miles 

K.W.  of  Kilwinning  9  31 

J^     Redston  Farm,  i  mile  N.E.  of  Kilwinning...  7  42 

At  present  the  Monkeastle  clay  is  mined  and  worked  at  only 
one  locality. 

The  DorGLA.s  Fikehrick  Co.  and  Morgan  Crucible  Co. 

Kilwinnin£r. 

Monkeastle  Mine. 

Works :  Situated  on  the  side  of  the  Glasgow  and  South  Western 
line  to  Glasgow,  about  ^  mile  south  of  Dairy  Station. 

Mine:  Situated  ^  mile  from  the  works. 

Maps  ;  One-inch  Ordnance  and  Geological  22;  six-inch  Ayrshire 
11  N.E. 
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Latitude  55°  41'  35".     Longitude  4°  43'  16". 

Geological  formation:  Millstone  Grit,  Monkcastle  Clay. 

The  section  exposed  at  tlie  mine  is  as  follows  :  — 

Ft.  In. 

Soft  crumbly  black  clay  of  good  quality     2  6 

Hard  shaley  clay  with  carbonaceous  matter  and  a 

Uttle  iron  pyrites 1  6 

Hard  grey  clay  with  columnar  vertical  jointing    ...  3  6 

Grey  clay  not  jointed             ...         ...         ...         ...  2  3 

The  clay  is  of  good  refractory  quality,  averaging  Seger  cones 
33-35,  the  upper  part  of  the  seam  being  usually  about  one  cone 
higher  tlian  the  lower.  As  at  present  worked  it  is  not  very  plastic, 
a  fault  that  could  no  doubt  be  remedied  by  prolonged  weathering 
and  finer  grinding.  Arrangements  for  this  purpose  are  now  being 
made.  The  upper  beds  when  burnt  are  distinctly  iron-speckled, 
but  in  no  case  is  the  speckling  so  bad  that  hand-picking  would  not 
easily  produce  material  suitable  for  certain  uses,  such  as  grog 
for  glass-house  pots. 

The  works  have  only  recently  been  started,  and  have  a  capacity 
of  about  10,000  bricks  per  day. 

Reserves :  Large. 

Potential  Sources. 

The  quality  of  this  clay  where  worked  at  Monkcastle  is  good, 
but  nothing  is  yet  known  as  to  its  value  at  Saltcoats,  Smithstone 
and  Redston.  Tests  made  for  the  late  Dr.  Clough  show  that  it 
has  deteriorated  near  Kilmarnock.  The  particulars  of  this 
locality  are  as  follows  :  — 

Femvick  Water. 

Maps :  One-inch  Ordnance  and  Geological  22 ;  six-inch  Ayr- 
shire 18  N.W. 

Latitude  55°  38'  22".     Longitude  4°  28'  0". 

A  seven-foot  seam  of  greyish-coloured  clay  is  exposed  imme- 
diately below  the  base  of  the  Millstone  Grit  Lava  Series  on  the 
north  bank  of  the  Fenwick  Water  about  300  yards  due  south  of 
Meiklewood.  Refractory  tests  made  on  samples  of  material  taken 
from  the  top  and  bottom  portions  of  the  seam  gave  the  following 
results :  — 


Ft. 

Cone, 

Top  portion  ... 

4 

30-31 

Bottom  portion 

3 

26 

It  is  thus  seen  that  while  the  top  is  only  moderately  refractory, 
the  bottom  is  distinctly  poor. 

In  the  district  between  Dalmellington  and  Lugar  the  Millstone 
Grit  Series  is  from  10  to  80  fms.  in  thickness  and  consists  mainly 
of  sandstones,  fakes  and  blaes  with  a  few  thin  coal  seams.  No 
interbedded  contemporaneous  igneous  rocks  similar  to  those  in 
North  Ayrshire  have  so  far  been  met  with,  but  numerous 
intrusive  sheets  of  dolerite  occur. 

The  sequence  here  is  quite  unlike  that  of  North  Ayrshire,  and 
consequently  no  correlation  of  the  fireclay  horizons  is  possible. 
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Up  to  the  present  time  little  attention  has  been  paid  to  the 
fireclays  of  this  district :  the  one  existing  mine  is  only  worked 
intermittently  for  special  purposes. 

Dalmellington  Iron  Co.,  Ltd. 

Dunaskine  Mine. 

Situation :  The  works  are  situated  on  the  sides  of  the  burn 
south  of  Corbie  Craigs,  and  east  of  Dunaskine, 

Maps :  One-inch  Ordnance  and  Geological  14 ;  six-inch  Ayr- 
shire 46  N.E. 

Latitude  55°  20'  55".     Longitude  4°  26'  35". 

Geological  forviation:  The  geological  position  of  the  seam  is 
about  50  fms.  below  the  Burnfoot  Blackband  Ironstone,  aud 
20  fms.  above  the  top  limestone  of  the  district.  It  seems  prob- 
able, therefore,  that  the  clay  is  of  Millstone  Grit  age. 

The  section  of  the  seam  is  as  follows  :  — 

Ft.  In. 

Blaes  and  ironstone  balls     ...         ...  7  10 

Fireclay  blaes  ...  110 

Coal 1     4 

_  f  Fireclay  blaes  5     6 

Dunaskine     \  ^.^^^     f 0  10 

Fireclay.     [  Fireclay  blaes  4    2 

The  clay  is  worked  by  a  mine;  about  70.000  tons  are  raised 
every  4  or  5  years  and  made  up  into  furnace  blocks,  bricks,  etc., 
for  the  use  of  the  Company  only. 

Ayrshire  Bau.titic  Clay. — In  the  northern  part  of  the  Ayrshire 
Coalfield  the  Millstone  Grit  consists  mainly  of  a  series  of  highly 
decomposed  basic  lava-flows.  The  tlu'ckness  of  the  sequence  and 
the  number  of  flows  vary  considerably,  but  at  all  the  exposures  so 
far  examined  the  top  flows  pass  insensibly  up  into  a  peculiar 
hard  aluminous  rock,  which  is  well  jointed,  possesses  a  conchoidal 
fracture  and  varies  in  colour  near  the  base  from  dark  or  light 
grey  to  pale  buff,  while  the  upper  portions  t">f  the  seam  may  be 
quite  black.  The  origin  of  the  clay  is  in  many  respects  similar 
to  that  of  bauxite,  but  while  in  that  mineral  the  alumina  is  in 
a  soluble  form  as  hydrate,  in  the  Saltcoats  ^naterial  only  a  small 
percentage  of  alumina  is  soluble,  the  remainder  being  in  some 
form  (probably  a  silicate  or  mixture  of  silicates)  which  is  in- 
fioluble  in  hydrochloric  acid. 

Exteyit  of  the  seam. — The  outcrop  has  been  traced  by  Mr.  E.  M. 
Anderson  from  South  Bay,  Saltcoats,  as  far  as  Kilwinniug,  and 
small  outliers  have  Been  detected  near  Lochwood  and  Smithstone, 
2  miles  north-west  of  the  same  town.  Several  exposures  occur 
farther  to  the  east  on  the  banks  of  the  Lugton  Water,  \  mile  east 
of  Sevenacres  Mains,  and  also  in  the  plantation  300  yards  south 
of  Caven  Mill.  From  here  the  crop  swings  south,  and  the  seam 
is  well  exposed  on  the  loft  bank  of  the  Annick  Water  500  yards 
E.S.E.  of  Fairliecrevock.  Fartiher  again  to  the  east  the  outcrop 
of  the  bed  was  noted  by  the  Late  Dr.  Clough  iu  the  banks 
of  the  Fenwick  Water  500  yards  south  by  east  of  Southcraig,  and 
about  2  miles  north-east  of  Kilmarnock. 

A  seam  of  similar  nature  and  on  what  is  probably  the  same 
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horizon,  has  been  observed  by  Mr.  Macgregor  on  the  Kello  Water, 
about  ^  mile  above  Xello  Bridge,  between  Kirkconnel  and 
Sanquhar,  and  a  clay  of  the  same  type  was  noted  some  30  years 
ago  by  Messrs.  Peach  and  Macconochie  on  the  Low  Knockglass 
Burn  about  If  miles  S.W.  of  Stranraer.  At  neither  of  these 
localities  is  the  clay  associated  with  underlying  igneous  rocks, 
but  in  the  Island  of  Arran  a  bauxitic  cloy  like  that  of  Saltcoats 
rests  upon  a  decomposed  lava-tlow.     The  general  account  given 


Fig.  13. — Ma/p  showing  the  outcrop  and  extent  of  the 
Ayrshire  Bauxitic  Clay. 

above  shows  that  the  bauxitic  clay  extends  over  a  wide  area,  and 
probably  underlies  the  whole  of  the  Ayrshire  coalfield  from  its 
northern  boundary  to  the  large  E.N.E.  fault  which  passes  through 
Dundonold  towards  Galston  and  Newmilns.  From  the  evidence 
so  far  available  it  also  seems  probable  that  this  clay  is  always 
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present  in  those  areas  where  contemporaneous  igneous  rocks  are 
associated  with  the  Millstone  Grit  Series. 

The  seam  has  also  been  recopnised  in  material  from  bores  along 
the  southern  outcrop  of  the  Millstone  Grit  lavas  about  2  miles 
south  of  the  above-mentioned  fault.  The  exposures  in  this  area 
are,  however,  poor,  and  those  so  far  visited  do  not  show  the  top 
of  the  volcanic  series. 

ChaTacter  and  Com2)osition. — The  clay  presents  the  following 
peculiar  external  characters  which  ore  fairly  constant  over  the 
whole  area.  The  rock  is  usually  grey  in  colour  and  exceedingly 
well-jointed,  breaking  up  into  rough  cubes.  The  joint-faces  are 
often  covered  with  thin  veins  of  a  white  translucent  mineral  tliat 
can  be  scratched  with  the  finger-nail  and  has  been  proved  to  be 
kaolin.  The  clay  itself  is  hard  and  brittle,  with  a  conchoidal 
fracture  and  is  absolutely  non-plastic,  but  the  broken  surfaces 
can  be  polished  by  rubbing  with  the  hand.  The  grain  varies 
considerably ;  sometimes  it  is  exceedingly  fine,  elsewhere 
nunaerous  small  oolitic  grains  are  embedded  in  a  fine  grained 
groundmass,  while  in  other  cases  it  is  distinctly  coarse  and  the 
rock  full  of  angular  fmgments,  giving  it  the  apoearance  of  a 
volcanic  tuff.  The  upper  layers  often  contain  rootlets.  In  some 
instances  there  are  bands  of  a  black  colour  which  have  almost  the 
appearance  of  a  blackband  ironstone,  but  are  much  softer  and 
show  a  beautiful  velvetv  lustre  on  newlv-fractured  surfaces.  In 
chemical  composition  the  clay  is  peculiar.  It  often  contains 
alumina  in  a  form  which  is  soluble  in  acid,  and  also  in  some  cases 
far  more  than  is  needed  to  satisfy  the  demands  of  the  kaolin 
molecule.  The  chemical  state  in  which  this  excess  alumina 
exists  is  not  yet  known,  since  it  is  not  nil  in  a  soluble  form. 
It  is  probably  present  partly  as  gibbsite,  partly  as  a  mineral 
approximating  to  diaspore  in  composition.  Free  silira  is  absent 
or  rare,  and  is  most  likelv  united  with  alumina  in  the  form  of 
kaolin.  The  clay  is  often  rich  in  titanium,  usually  present  as 
riitile,  as  much  as  14  per  cent,  of  titanic  oxide  having  been 
found  in  material  from  one  locality. 

The  amount  of  alumina  present  varies  considei-ablv.  but  on  the 
whole  is  unusually  high.  So  far  as  is  known  the  clay  from  near 
Saltcoats  is  by  far  the  richest  in  alumina,  and  at  the  same  time 
is  the  most  refractorv.  The  following  table  gives  the  percentacre 
of  alumina  in  samples  of  clay  taken  from  various  localities,  also 
the  Secer  cone  tests  of  materials:  — 


5 

Saltcoats 
Quarry. 

Brackle- 
heugh. 

Lugton 
Water. 

Annick 
Water. 

Fen  wick 
Water. 

1 

(J 

s> 

2 

c 

1 

Arran. 

rmk 

A1,0, 

45-^ 
Over 

38-^52 

36-^9 

35 

35-40 

30-10 

26-34 

39 

32-34 

Seger  conei     ... 

35 

36-37 

35 

.30-31 

20 

30-31 

— 

— 

r% 

1  For  the  bulk  of  these  we  are  indebted  to  W.  Pougla?.  Esq..  of  the  Pouglas 
Firebrick  Co.,  Kilwinning. 
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Origin. — The  association  of  this  clay  with  decomposing  igneous 
rocks  and  beds  of  ironstone  suggests  that  the  deposit  owes  its 
origin  to  agencies  whioh,  in  many  respects,  are  similar  to  those 
responsible  for  the  formation  of  bauxite. 

In  many  localities  the  underlying  decomposing  igneous  rock 
can  be  seen  passing  insensibly  up  into  the  clay,  showing  that  the 
latter  is  a  direct  decomposition-product  of  the  former. 

The  upper  part  of  the  clay  may  be  full  of  rootlets  and  rest 
directly  beneath  a  coal  seam,  which  is  itself  overlain  by  a  similar 
type  of  clay  and  this  again  by  another  coal  seam. 

The  bauxitic  character  of  this  clay  was  first  recognised  during 
the  revision  of  the  area  by  the  Geological  Survey  when  attention 
was  drawn  to  the  peculiar  nature  of  the  rock  and  the  high  alumina 
content  of  two  samples  analysed.  One  of  ihese  analyses,  of  a 
sample  collected  by  Mr.  E.  M.  Anderson  from  the  Saltcoats  shore, 
was  communicated  to  Mr.  W.  Douglas  of  Kilwinning,  who  sub- 
mitted further  samples  to  Dr.  Mellor  of  Stoke-on-Trent  for 
refractory  tests.  The  result  exceeded  all  expectations,  giving 
above  Seger  cone  35. 

The  exploitation  of  this  seam  for  refractory  purposes  is  only 
a  recent  development.  At  the  present  time,  however,  larger 
operations  are  in  view,  and  a  considerable  area  of  the  seam 
in  the  Saltcoats  district  has  been  leased,  and  bricks  of  excellent 
quality  are  now  being  made. 

ScoTswooD  Furnace  Co. 

Newcastle-ou-Tyne. 
Saltcoats  Glebe  Quarry. 

Situation:  About  1  mile  N.E.  of  Saltcoats. 

Maps  :  One-inch  Ordnance  and  Geological  22;  six-inch  Ayrshire 
16  T^.W. 

Latitude  55°  38'  15".     Longitude  4°  47'  30". 

The  quarry  is  situated  in  the  field  behind  the  new  Parish 
Church,  and  is  about  300  yards  by  road  from  the  Caledonian 
Railway  Station. 

The  section  now  exposed  is  as  follows :  — 


Raise  Coal 

Fine  grained  grey  clay  with  rootlets 

Dirty  coal 

Black  clay         ...  ...  ...  

Hard   grey   clay  \vith   angular  fragments   (Like 

volcanic  ash) 
Black  clay 

Fine-grained  grey  clay  with  rootlets 
Hard  grey  oolitic  clay  


Ft.  In. 

3  0 

2  6 

2  0 

2  3 

1  6 

0  4 

1  4 
1  3 


The  hard  grey  oolitic  clay  is  the  best  quality,  but  is  absolutely 
non-plastic ;  being  very  free  from  iron  it  shows  no  speckling  when 
burnt.  The  fine-grained  grey  clay  is  not  so  refractory  as  the 
oolitic  and  angular  grained  clays,  but  is  of  a  rather  mild  character 
and  if  sufficiently  finely  ground  should  become  quite  plastic. 

The  black  clay  contains  a  fair  percentage  of  carbonaceous 
matter  and  is  rather  more  apt  to  be  contaminated  with  iron  pyrites 
than  the  other  varieties.     It  shrinks  somewhat  badly  on  burning 
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and  assumes  a  greenish- white  porcelain-like  appearance.     When 
finely  ground  it  becomes  quite  plastic. 

At  the  present  time  the  clay  is  sent  by  rail  to  Newcastle,  but 
works  are  to  be  erected  on  the  spot.  The  clay  is  ground  and 
mixed  with  a  certain  amount  of  plastic  clay  as  a  bond  and  supplies 
the  highest  class  refractory  ware  such  as  furnace  nozzles,  electric 
furnaces,  steel  and  brass  furnaces,  etc. 

Saltcoats  Shore. 

The  seam  is  well  seen  on  the  shore  about  ^  mile  south-west  of 
the  above-mentioned  quarry.  About  5  or  6  ft.  is  exposed;  the 
bottom  part  is  pink  in  colour,  full  of  small  specks  of  carbonate 
of  iron,  and  passes  down  into  decomposing  volcanic  rock.  The 
upper  3  ft.  or  so  is,  however,  free  from  such  specks,  grey  in 
colour,  distinctly  oolitic,  and  contains  rootlets.  The  first  bricks 
made  from  ihe  clay  were  of  material  from  this  locality. 

Brakeplough  or  Brackleheugh  Quarry. 

Maps :  One-inch  Ordnance  and  Geological  22 ;  six-inch  Ayr- 
shire  16  N.W. 

Latitude  55°  38^  40".     Longitude  4°  ib^  30". 

The  exposures  occur  on  the  banks  of  a  sihall  burn  on  the  west 
side  of  the  road  ^  mile  north  of  Stevenston.  The  seam  is  about 
9  ft.  thick,  and  "^ries  in  colour  from  dark  grey  to  almost  white. 
The  area  is  much  broken  up  by  faulting,  but  during  the  summer 
of  1917  the  available  material  was  removed  by  open-cast  working. 

Douglas  Firebrick  Co.  A^'D  Morgan  Crucible  Co. 
Smithstone  and  Lochwood. 

Maps :  One-inch  Ordnance  and  Geological  22 ;  six-inch  Avr- 
shire  11  S.E. 

Latitude  55°  40'  30".     Longitude  4^  43'  35". 

Several  exposures  can  be  seen  on  the  road  sides  5  and  ^  mile 
south-east  of  Outer  Smithstone,  and  about  two  miles  by  road  from 
Kilwinning. 

The  deposit  at  Smithstone  lies  in  a  small  basin  of  about  a 
twelfth  of  a  square  mile  in  extent.  Over  this  area  the  seam 
averages  24  ft.  in  thickness  and  consists  of  a  large  number  of 
beds  of  varying  composition.  Much  of  the  material  is  of  an 
ashy  fragmental  nature,  but  the  other  bands  are  exceedingly 
fine-grained  and  white  or  black  in  colour.  At  the  present  time 
this  area  is  being  opened  up  with  a  view  to  working  the  beds  of 
high  quality  material. 

At  Lochwood,  about  one  mile  to  the  south-west  the  seam  is 
seen  to  be  about  20  ft.  in  thickness,  and  to  consist  of  ven.- 
. similar  materials   to   those   found   at   Smithstone. 

Leeds  Firecl.\y  Co.,  Ltd. 
West  Doura. 
Maps:  One-inch  Ordnance    and    Geological    22;  six-inch  Ayr- 
shire 16  N.E. 

Latitude  550  39'  0".     Longitude  4°  43'  0". 
A  small  quarry  has  been  opened  on  the  farm  of  West  Doiira 
about  \  mile  south-west  of  the  Glasgow  and  South  Western  Rail- 
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way  Station  at  Kil-Rinning.  About  3  to  4  ft.  of  clay  is  seen.  It 
lias  a  dark-grey,  streaked  appearance,  and  the  cracks  and  joint- 
faces  are  often  badly  ironstained. 

Dubbs. 

Maps :  One-inch  Ordnance  and  Geological  22 ;  six-inch  Ayr- 
shire 16  N.E. 

A  quarry  has  recently  been  opened  up  on  the  farm  of  Dubbs 
about  three-quarters  of  a  mile  S.S.W.  of  AA'est  Doura  Quarry. 
The  face  shows  about  14  ft.  of  clay,  which  is  of  fairly  good 
quality,  and  is  being  used  for  the  manufacture  of  alum. 

Potential  Sources. 

Penny  Burn. 

Maps :  One-inch  Ordnance  and  Geological  22 ;  six-inch  Ayr- 
shire 16  N.E. 

An  exposure  of  the  top  of  the  seam  can  be  seen  in  the  bottom 
of  the  Penny  Burn  |  mile  S.S.W.  of  West  Doura. 

Caledonian  Railway  Cutting,  Kilicinning . 

Maps :  One-inch  Ordnance  and  Geological  22 ;  six-inch  Ayr- 
shire 16     N.E. 

A  section  in  the  cutting  on  the  Ardrossan  branch  of  the  Cale- 
donian Railway,  about  150-200  yards  west  of  Kilwinning  Station, 
shows  from  5  to  6  ft.  of  dark-gi-ey,  oolitic  clay  resting  on  light 
green,  decomposed  volcanic  rock  full  of  speaks  of  carbonate  of 
iron. 

Lugton  Water. 

Maps :  One-inch  Ordnance  and  Geological  22 ;  six-inch  Ayr- 
shire 12  S.W. 

Latitude  55°  40'  0".     Longitude  4°  38'  40". 

Several  exposures  occur  on  the  banks  of  the  Lugton  Water, 
I  mile  east  of  Sevenacres  Mains,  and  also  on  the  south  side  of  the 
river  near  Caven  Mill. 

The  seam  is  about  6  ft.  thick  and  rests  directly  upon  a  decom- 
posed lava-flow.  The  base  is  pale  grey  and  weathers  spheroidally. 
The  upper  portion  is  pale  buff-coloured  and  very  homogeneous. 
The  burnt  clay  has  a  deep  yellowish  brown  colour. 

Annich  Water. 

Maps :  One-inch  Ordnance  and  Geolo<7ical  22  • 
shire  17  S.E. 

TAititude  55°  38'  48".     Longitude  4°  35'  20". 

The  following  section  is  seen  on  the  left  bank 
Water  about  500  yards  E.S.E.  of  Fairliecrevock :  — 

Hard  white  clay  ...         

Ironstone  rib  (?  decomposed  lava) 

Hard  white  clay 

Black    speckled  clay  passing  down  into    red  and 

grey-speckled  clay  rock  (volcanic  ash )     

Irony  rib 

Hard  white  clay 

passing  down  gradually  into  decomposed  lava. 


six-inch 

Ayr- 

of  the  Annick 

Ft. 
3 

2 
2 

In. 
0 
6 
3 

1 
0 
2 

2 
2 
6 
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The  exposure  is  situated  about  1  mile  by  road  from  Cunningham- 
liead  Station. 

Fenwick  Water. 

Maps :  One-inch  Oidnance  and  Geological  22;  six-inch  Ayrshire 
18  N.W. 

Latitude  55°  38'  0".     Lon^ntude  4°  28'  30". 

Several  exposures  of  the  bauxitic  clay  are  to  be  seen  on  the 
sides  of  the  Fenwick  Water  between  Borland  Bridge  and 
E-owallan  Creamery  near  Kilmarnock.  The  sectio'ns  illustrate 
very  well  the  extremely  variable  nature  of  the  deposit  which 
here  ranges  in  thickness  from  a  few  inches  to  8  or  U  ft.,  and  at 
one  locality   is   even   totally   absent. 

Merkland  Burn,  Island  of  Arran. 

Maps :  One-inch  Ordnance  and  Geological  21 ;  six-inch 
Ordnance  only,  Argyll  and  Bute  244  N.E.  The  geological  MS. 
map  can  be  consulted  at  the  Edinburgh  Office. 

The  peculiar  hard  bauxitic  fireclay  of  Ayrshire  has  recently 
been  found  to  occur  in  Arran,  where  it  is  well  seen  in  the  sides 
of  the  Merkland  Burn. 

Latitude  55°  36'  15".     Longitude  5°  8'  45". 

The  exposure  is  situated  about  |  mile  up  the  stream  from  the 
Toad,  and  can  easily  be  reached  by  following  the  old  path  up  the 
north  side  of  the  burn.  The  section  shows  about  5  to  6  ft.  of 
pale  pink,  hard,  fireclay  with  occasional  red  irony  patches,  resting 
directly  on  a  highly  decomposed  ferruginous  lava-flow.  The 
refractory  quality  of  the  Arran  clay  is  not  so  high  as  that  found 
near  Saltcoats  ond  Stevenston  in  Ayrshire.  Its  presence  is, 
however,  interesting  as  showing,  the  wide  extent  of  this  peculiar 
fireclay  at  a  definite  geological  horizon. 

"VYlCTO^VNSHIHE. 

Lou-  Knochglass. 

Maps  :  One-inch  Ordnance  and  Geological  3  ;  six-inch  Wigtown- 
shire 16  N.W.,  S.W. 

Latitude  54°  53'  0".     Longitude  5°  2'  50". 

A  narrow  strip  of  Carboniferous  rock  occurs  on  the  west  side 
of  Loch  Hyan,  and  has  been  traced  from  Clachan  Heughs  to  Low 
Knockglass.  The  total  thickness  of  the  beds  exposed  is  only 
about  100  ft:  they  rest  unconformably  on  Silurian  slates  and  are 
covered  again  unconformably  by  Permian  brockrams.  The  beds 
are  mainly  of  a  sandy  nature  and  near  Meikle  Mark  a  few  Lower 
Coal  Measure  plants  have  been  found.  No  representatives  of  the 
Carboniferous  Limestone  Series  occur,  and  as  the  plants  were 
obtained  from  the  highest  part  of  the  series  exposed,  it  seems 
likely  that  the  lower  ])orlion  is  of  Millstone  Grit  age. 

A  section  on  the  west  side  of  Low  Knockglass  Burn  shows  about 
3  ft.  of  a  hard,  pink,  buff-  or  purple-coloured  fireclay  of  the  same 
type  as  the  Saltcoats  Bauxitic  Clay.  It  rests  on  a  speckled  sand- 
stone, but  the  top  is  not  seen.     The  dip  of  the  beds  is  about  25° 
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to  the  east,  under  the  Permian  rocks,  and  as  this  is  the  only 
exposure,  a  certain  amount  of  boring-  would  be  necessary  to 
prove  the  extent  of  the  seam.  The  clay  contains  about  39  per 
cent,  of  alumina  and  may  be  worthy  of  attention. 

The  exposure  is  situated  about  If  miles  south-west  of  Stranraer 
Harbour,  and  about  1  mile  north  of  the  Port  Patrick  railway. 

Coal  Measure  Fireclays. 

The  seat-earths  of  several  coal  seams  in  the  Coal  Measures  are 
worked  on  an  extensive  scale  near  Kilmarnock,  mainly  for  the 
manufacture  of  sanitary  ware,  enamelled,  vitrified  and  ordinary 
building-bricks ;  also  for  ordinary  firebricks  on  a  small  scale. 

The  clays  beneath  the  '  Ladyha,'  Wee  and  Darroch  Coals  are 
worked  by  Messrs.  J.  and  E,.  Howie,  Ltd.,  of  Crosshouse  and 
Hurlford,  and  by  the  Southook  Pireclay  Co.,  of  Southook  and 
Bonnyton,  Kilmarnock. 

The  Bourtree  Hill  Coal  Co.,  Dreghorn,  work  the  clays  beneath 
the  Turf,  Wee,  '  Ladyha '  and  Stone  Coals.  The  clay  underlying 
the  Wee  Coal  is  considered  the  best. 

Messrs.  J.  &  M.  Craig,  Ltd.,  Kilmarnock,  have  worked  the 
clays  beneath  the  Darroch,  Turf,  Wee,  Oil-shale  and  '  Ladyha  * 
seams. 
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Accringtoii,  19,  23. 
Acreiair,  183. 
Adamantine,  17(5. 
Adamsez,  Ltd.,  62. 
'  A  '  i  ireciay,  GO. 
Albion  Clay  Co.,  Ltd.,  91. 
Alsop  Moor  Pit,  9(3,  99. 
Altham  Colliery  Co.,  Ltd.,  32. 
Ambleoote,  110-112,  114,  117,  122. 

Bank,  126. 

Annick  Water,  234. 

Armadale  District,  207,  220. 

Armitage  Works  Co.,  Ltd.,  74. 

Arran,  227,  230,  230. 

Asliworth,  Kaixjii,  Ai  Co.,  Ltd.,  35. 

Avon  Valley,  214. 

Ayrshire,  21X5,  227-235,  236. 

bauxitic  clay,  227,  229. 


Baggott,  J.  &  S.,  144. 

Bakestone  Dale,  50. 

Ballarat  Futclay,  56,  60,  61. 

Ball  Clay,  160. 

Bannoclis  Fireclay,  149. 

B)»rfs  Silica  Stone  Works,  17. 

Bate,  J  no.  J.,  43. 

Bates,  J.,  146. 

Baxenden  Mine,  30. 

Beaufort    Sanitary    Pipe    &    Brick 

Co.,  Ltd.,  19G. 
Bell  Brothers,  Ltd.,  65. 
Bennett  Brothers,  154. 
Benthall  Potteries,  153. 
Berry,  Richard,  Ltd.,  55. 
'  B '  Fireclay,  57,  60. 
Besom  HiU,  45,  46,  51,  52. 
Better  Bed  Fireclay,  75,  81. 
Big  Coal  Fireclay,  190,  198,  199. 
Bispham  Hall  Colliery  Co.,  42. 
Black  'Alum  Clay,  161. 

Band  Group,  103. 

Blackburn,  19. 

Black  Clay,  68,  73. 

Blackley  Pit,  81. 

Black  Rock  Fireclay,  190,  204. 

Blaendare  Co.,  Ltd.,  194. 

Blaes,  8,  211,  212,  214,  218,  220,  221, 

223,  225,  226,  229. 
Blakemoor  Pit,  99. 
'  Blazer,'  116,  133. 
'  Brick  Clay,'  71,  73. 
Blue  Clay,  "SO. 
Blue  Clay,  Glenboig,  207,  208,  20D, 

210. 


Bolliagtoii,  45-17,  49. 
Bonnyoridye,  2(X>,  215-218. 
Boimyoridgo  Silica  «&  Fireclay  Co., 
•  Ltd.,  21V. 
Botting  Clay,  85. 
Bottle  Clay,  86,  88,  89,  91,  92. 
Bottom  Busty  Fireclay,  56. 

Fireclay,  111,  142-144,  147. 

,  R.  &  K.,  101. 

Rock,     10«,    113-115,    122, 

123. 
Bourtree  Hili  Coal  Co.,  236. 
Bovey  Basin,  159-161. 
Bowen's  Successor!-,  Ltd.,  132. 
Brackleheugh  (Quarry,  233. 
Brakeplough  (Quarry,  233. 
Brandon  Colliery,  63. 
Branthwaite,  6. 

Colliery  Co.,  15. 

Brassington,  96,  100. 

Breen  Rhyddings  Colliery,  146. 
Brettell  Lane,  110,  112-116,  130-133. 
Brierley  HiU,  135. 
Broad  Earth,  108,  113-116,  129,  134, 
135. 

Oak  Pit,  29. 

BrockweU  Fireclay,  64. 
Brooch  Fireclay,  136,  138. 
Brooke,  Edward,  &  Sons,  77. 
Brooke,  Joseph,  &  Sons,  77. 
Brookhill  Quarry,  174. 

Brooks  A;  Brooks  Collieries,  Ltd. ,  30. 
Brookside  Mine,  71. 
Broseley  Tileries  Co.,   Ltd.,  152. 
Brown,  R.,  &  Sons,  Ltd.,  224. 
Brymbo  Steel  Co.,  Ltd.,  186. 
Buckley  Brick  &  Tile  Co.,  Ltd.,  174. 

Fireclays,  84,  167. 

Bullion  Mine  Fireclay,  45. 
Bunter  Pebble  Bed,  97. 
Burmantofts  Co.,  77. 
Burnley,  19. 

Busty  Fireclay,  64,  65. 
Button  Beds,  208. 


Calciferous    Sandstone   Series,    206 

224-226. 
Calder  Colliery,  29. 

Fireclay  Co.,  219. 

Caledonia  Pit,  225. 
Callendar  Coal  Co.,  Ltd.,  222 
Calstock,  157. 

Camerton,  6. 

Colliery    &    Brickworks 

Co.,  9. 
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CampbeU  &  Co.,  219,  221. 
Candy  &  Co.,  Ltd.,   160. 
Cauks,  122. 

Cannel  Mine  Fireclay,  23. 
Cannocks,   122,  125,  127. 
Carbis,  157,  158. 

Brick  &  Tile  Works,  158. 

Carboniferous  Limestone  Series,  50, 

57,  58,  62,  95,  97,  226. 
Carbrook  Mains,  213. 
Carmarthensliire,  202. 
Carron  Co.,  222. 
Carsington,  96,  100. 
Castlecary  206,  212,  213. 

Fireclay  Qo.,  Ltd.,  212. 

— —  Limestone,  207,  208,  211, 

212,  221. 
Castle  Firebrick  Co.,  Ltd.,  178. 
Castleton,  62. 

Catherall  &  Co.,  Ltd.,  171. 
Cement  Fireclay,  207. 

Limestone,  207-213,  221. 

Central   Coalfield    (Scotland),    206, 

208-226. 
Chapel  Coal  Co.,  Ltd.,  223. 
Cheshire,  East,  45,  47. 
Chilsworthy,  157,  158. 
Chilvers  Coton,  93. 
China-clay-rock,  167. 
Church  Gresley,  85,  87,  89. 
Chwarele  Fireclay,  182,  183. 
Cinder  Hill  Mine,  80. 
Clarence  Mine,  47. 
Clarke,  George,  &  Sons,  24. 
Clay  Coal  Fireclay,  68. 
Claycross  Co.,  Ltd.,  85. 
Clays  above  Thick  Coal,  113. 

in  Tliick  Coal,  113. 

with  the  Heathen  Coals,  114. 

Clayton-le-Moors,  23. 

Cliff,  Joseph,  &  Sons,  77. 
Oiod  Fireclay,  149. 
Clough  Head  Mine,  33. 

•  Mine,  74. 

Clunch  Fireclay,  148,  149,  154. 
Coalbrookdale,  148. 

Co.,  Ltd.,  153. 

Coal  Measures,   England   &  Wales. 

See     under       Lower,     Middle     & 

ITpper. 
Coal  Measures,    Scotland,    Fireclays 

in,  206,  207,  221-223,  236. 
Coalmoor   Sanitary  Pipe  Co.,   Ltd., 

152. 
Cobridge  Pit,  105. 
Cole,  B. ,  147. 
Coleford,  155. 
Coneygree  Pit,  144. 
Constantine  Fireclay,  56,  60,  61. 
Conway,  97. 
Cope,  Wm.,  147. 
Coppice  Pit,  184. 
Corbridge-on-Tyne,  58,  62. 
Cornwall,  157. 
Ooseley,  144. 


Country  Clay,  68,  73. 
Cradley,  110-113,  115,  122,  129. 

Park  Colliery,  127. 

Craig,  J.  &  M.,  Ltd.,  236. 

Crankshaw,  John,   Co.,  Ltd.,  39. 

Croal  Brickworks,  45,  46,  54. 

Crook,  60. 

Crosshouse,  236. 

Crucible  Clay,  73,  89,  92,  116. 

'  C.   S.'  Brand,  179. 

Cumberland,  4-18. 

Cwmbran,  195. 

Cwmgors  Brickworks  Co.,  Ltd.,  198. 


Dalmellington  Iron  Co.,  Ltd.,  229. 
Darnley  i'ireclay  Works,  226. 
Darran  Firebrick  Works  Co.,  192. 
Dartmoor,  159,  160. 
Darwen,  23,  25,  28. 
Davies,  T.  J.,  &  Co.,  204. 
Davison,  Charles,  &  Co.,  Ltd.,  175, 

181. 
Deanwood  Mine,  30,  31. 
Deep  Car  Mine,  74. 

Fireclay,  88. 

Hard  Fireclay,  84. 

Delph,  110,  114,  130. 
Colliery,  127. 

Pits  (Kuabon),  183. 

Denbighsliire,  182. 

Derby  Clay,  71,  84,  86,  90. 
Derbyshire,  84. 

■  Pocket  deposits,  95,  9'^. 

Silica  Firebrick  Co.,  99. 


Devonshire,  159. 
Dibdale,  142. 

Colliery,  107. 

Doffcocker,  45-47,  53. 
Donington   Sanitary   Pipe   &    Fire- 
brick Co.,  Ltd.,  89. 

Don  Valley,  72. 

Dougall,  James,  &  Sons,  Ltd.,  216. 
Douglas  Firebrick  Co.,  227,  233. 
Doulton  &  Co.,  Ltd.,  135. 
Drabble,  Hugh,  &  Sons,  73. 

,  J.,  &  Sons,  71. 

Drab  Clay,  47,  48. 
Dragon  Brand,  178. 
Dransfield,   W.,  &  Sons,  35. 

,  WiUiam,  &  Sons,  52. 

Dreghorn,  236. 
Drum  Mine,  217. 

Pits,  220. 

Drybrook  Sandstone,  155. 
Dubbs  Quarry,  234. 
Dudley,  135. 
Dulesgate,  23.^ 
Dunaskine  Mine,  229. 
Durham,  56. 

-,  List  of  Mine,  66. 

Dykehead  Canister  &  Firebrick  Co., 

Ltd.,  218. 
Dyson,  J.  &  J.,  &  Co.,  71. 
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Earnshaw,  G.  &  Sons,  24. 

Ebbw  Vale  Steel,  Iron  &  Coal  Co., 

Ltd.,  196. 
Eccieshill  Colliery,  28. 
Edwards,  J.  &  C,  184. 
Egllnton  Silica  Brick  Co.,  211. 
Eiled  Clay,   197. 
Ensor  &  Co.,  Ltd.,  89. 
Eocene,  162. 
Epsom,  162,  163. 
Erwlwyd  Pit,  186. 
Etna  Claj^s,  181. 
Etruria  Marl,   103. 
Ettingshall,  144. 
Evers  &  Sons,  128. 
Ewell,  162,  163. 
Ewloe  Barn  Quarry,  175. 
Quarry,  171. 


Fairlight  Clays,  164. 

Falkirk  District,  207.     See  also  219, 

221,  222. 
Farnley  Iron  Co.,   Ltd.,  80. 
Farnworth,  45,  46. 
Fenwick  Water,  228,  235. 
Ferguslie  Fireclay,  206,  224,  226. 
Ffrith  Stone,  185,  187. 
Fiery  Fireclay,  190. 
Fireclay  Coal,  6,  9,  11,  12,  86,  107, 

110,   111,    113,    142- 

146. 

■ ,  distribution  table,  2. 

,  potential    sources,     2, 

220,  225,  234. 

Seam,  86. 

Firestone,  51. 

Five-Quarter  Fireclay,  56,  60,  64. 
Fliraby,  11,  13. 

and  Broughton   jMoor  Coal  & 

Firebrick  Co.,  Ltd.,  12. 
'  Flint,'  149. 
Flintshire,  167,  171. 
Forest  of  Dean,  148,  155. 
Forty -eight   Yards    Band    Fireclay, 

77.' 
Forty  Yards  Band  Fireclay,  77. 
Four-Foot  Earth,  108,  113,'  114.  126, 

134. 
Fowldr..  H.,  100. 
Foxyards  Colliery,  145. 
Friden,  96,  99. 
Furness  Vale,  45-47.  50. 


Gain  ]\rine,  209,  210. 

Ganey  Fireclay,  148.  151-1.54. 

Canister,  9-11.  1-1-16,  18.  21.  2-5-33. 

35,  36,  41.  46-49    53,  59. 

75,  80.    96.   97,  99,   102, 

196,   197.    212,   215,   217. 

218,  219,  222. 
Beds.       See    Lower    Coal 

Measures. 
Coal,  4,  6,  9,  19-21. 


Canister  Fireclay,  50. 

Mint'  I'lreclay,  45. 

Garnkirk,  208,  212. 
Garnqueen  Pit,  211. 
Garratt's  Ltd.,  129. 
Garswood  Hall  Colliery,  37. 
Cartoosh  Pit,  210. 
Garthston  Pit,  211. 
Gibbons,  B.,  Junr.,  Ltd.,   142. 
Giosonite,  174. 

Gillhead,  6. 

Coal,  Firebrick  &  Ganister 

Co.,  Ltd.,   11. 
Glamorgan,  190,  197. 
Glass  pots,  116. 
Glazed-brick  clay,  137. 
Glcnboig,    206,    207,   208,   209,    210, 
211. 

Union  Fireclay  Co.,  Ltd., 

209,  210. 
Glencryan  ^line,  210. 
Glenyards  Fireclay  Co..  218. 
Glynea  and  Castle  Coal  A:  Brick  Co.. 

Ltd.,  202. 
Golden  Fireclay,  190    202,  204. 
Goodshaw  Hill  Mine,  Zd. 
Gornal,   142. 
Graig  Brick  Co.,  201. 
Graigddu,   191. 

■ Clay,  191. 

Graigola  Colliery,  200. 

Fireclay,  190.   200-202. 

Granham's  Moor  Stone,  43. 
Granite,  158-160. 

Grayson    Lowood  &  Co..  Ltd.,  62. 
Great  Beam  Clay  Co.,  157. 

Oolite,  165. 

Greengate  Brick  &  Tile  Co.,  43. 
Gregory.  Reddish  &  Co.,  74. 
Griffs  Mine,  71. 

Grog,   118,   124,   125.   128.    131,  135, 

139,  140,  147,  149. 
Grotton,  45.  47,  52. 
Guest,    Keen    &    Nettlefolds,    Ltd.. 

195,  197. 
Gurnos  Quarry,  200. 
Gwyscwm  Rider  Fireclay,  190,  205. 


Half-Yard    Fireclay.     45.    182-185. 

187. 
Halifax  District,  75. 

Hard  Bed  Fireclay.  77.  80, 

81. 

Mine  Fireclay.  68. 

Halkin.  97. 

Hall,  John,  ct  Co.  (of  Stourbridge), 
Ltd.,  122. 

Sons        (Dukinfield), 

Ltd.,  47. 
Haltwhistle.  57. 
Hammond,  William.  Ltd.,  48. 
Hancock,         William,         tt         Co. 

(HawardenV  Ltd..  180.  181. 
Hardy  Brick  &  Tile  Co..  23. 
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Hareshaw,  215,  219. 
Hargreaves,  George,  &  Co.,  29. 
Harper  &  Moores,  Ltd.,  124. 
Harrison,  George  K.,  Ltd.,  133. 
Haunchwood  Brick  &  Tile  Cb. ,  Ltd., 

93. 
Hayes  ColUery,  123,  124. 
Heathfield,  160. 

— ■ —  &     Cardowan     Fireclay 

Co.,  Ltd.,  211. 
Herdshill  District,  207. 
Hexter  &  Budge,  161. 

-,  Humpherson    &    Co.,    Ltd., 

161. 
Hickman,  H.  T.,  126,  132. 
Higher  Antley  Quarry,  23. 
High  Peak  Silica  Co.,  97,  99. 
Hill,  Westlake  &  Co.,  Ltd.,  158. 
Himley,  138. 

Colliery,  139. 

Fire  &  Red  Brick  Co.,  Ltd., 

138 

— Fireclay,  110.  139. 

Hoddlesden,  23,  27,  28. 

Hodge,  F.,  65. 

Homer  Hill  Colliery,  128. 

Hook  Hill  Mine,  62. 

Horwich,  37,  39. 

Howard,  J.,  34. 

Howgill  Mine,  16. 

Howie,  J.   &  R.,  Ltd.,  236. 

Huddersfield  District,  75. 

Huncoat  Pit,  29. 

Hungary  Hill,  108,  110-113,  121. 

Hunwick,  64. 

Hurlford,  236. 

Hurll,  Peter  &  Mark,  Ltd.,  211,  213, 

214. 
Hurst  Hill,  146. 
Hyndshaw  Pit,  223. 


Inch  Mine  Fireclay,  23,  35,  36. 
Inchnock  Mine,  209. 
Ingham,  W.,  i.^-  Sons,  77. 
Indeton  Coalfield,  81. 
Intake  Mine,  72. 


Jackfield,  150,  151. 

James,  William,  155. 

Jameson  &  Son,  \M.,   62. 

Jericho,  45,  55. 

Jones,  C.  R.,  &  Son,  Ltd.,  151. 

,  David,  202. 

Jurassic,  165. 


Keele  Group,  103. 
Kello  Water,  230. 
Ketley  Pit,  149. 
Kilmarnock,  227,  228    235,  236. 
Kilwinning,  227,  229,  233.  234. 
King  Brothers  (Stourbridge),   Ltrl. 
127. 


Kingsteignton,  161. 
Kingswinford,  138-140. 
Kirkwood,  Allan,  Ltd.,  226. 
Klondyke  Pit,  209. 
Knowles,    John,    &    Co.     (Wooden 
Bos),  Ltd.,  90. 

,  R.  E.,  50. 

,  Thomas,  Ltd.,  26. 


Ladywood  Pit,   151. 

Lambton  &  Hetton  Collieries,  Ltd., 
64. 

Lanarkshire,  206,  208,  209-212,  219, 
223. 

Lancashire,  19. 

Lane  End  Quarry,  180. 

Langley    Barony    Coal    &    Fireclay 
•Ct).,   Ltd.,  58. 

Langley-on-Tyne,  58. 

Larbert,  213. 

Leeds  District,  75. 

•  Fireclay  Co.,  Ltd.,  77-79,  233. 

Lee  Moor,   159,  100. 

Leicestershire,  84. 

Lilleshall  Co.,  Ltd.,  149. 

Linlithgowshire,  206,  209,  213,  220. 

Linseed  Earth  Fireclay,   149. 

Lister  Seam  Fireclay,  62. 

Littleborough,    21,  23. 

Little  Bytham,  164, 

Fireclay,  190,  200. 

Littleworth,  87,  90. 

Llangenhech  Collieries,  203. 

Llantarnam,   192. 

Llay  Hall  Brick  Co. ,  188. 

Lloyd  Brothers,  203. 

Llwyndu  Brick  Co.,  200. 

Llwyneinion     Half-Yard     Fireclay, 
182-184,  186. 

Lochwood,  229,  233. 

Longcliff,  96,  100. 

Longdale  Pit,  97. 

Lower  Coal  Measures,  8,  17,  19,  23, 
24,  26  -  29, 
31  -  35,  37, 
39,  40,  42, 
45,  47,  49- 
61,  53  -  56, 
58,  60,  61, 
68,  71,  73- 
75,  80,  81, 
103,  182  - 
184,  186,  187. 
189-200. 

Cretaceous,  163. 

— Delph  Mine,  124. 

Fireclay,       Millstone     Grit, 

Scotland,      207, 
208-215. 

,  Ferguslie,  PaiS'ley, 

224. 

Foot  INIine  Fireclay,  45,  54, 

55. 

Four-Feet  Fireclay,  190. 
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Lower  Mountain  IVIine  Fireclay,  23, 
24,  20,  27,  29,  31-3^,  35- 
37,  45,  51,  53. 

Low  Knock-glass  Burn,  230,  235. 

Moor,  <JG,  101. 

Lowside,  51. 

Lugton  Water,  234. 

Lunch  House  Clay,  22,   33. 

'  Lunkers,'  222. 

Lye,  106,  110-117,  122,  123,  133. 


Main  Coal  Fireclay,  64. 

Fireclay,  86-92. 

,  Castlecary,         207, 

212. 

,  Ferguslie,  224,  225. 

Marland,  160. 

Marshall  Green  Fireclay,  57. 

,  T.,  &  Co.,  74. 

Martin  Brothers,  Ltd. ,  160. 
Mason,  Adam,  &  Sons,  Ltd.,  39. 
Maw&  Co.,  Ltd.,  150. 
Merkland  Burn,  235. 
Metallic  bricks,  174. 
iMicklam,  6,  8,  9. 

Fireclay,  8. 

Middle  Coal  Measures,  9,  11,  12,  14- 
16,  19,  21, 
25,  29,  31, 
37,  38,  41, 
43,  45.  54. 
56,  58,  60, 
63,  64,  65, 
84,  85,  88- 
91,  93,  94, 
103,  113,  121, 
123,  124,  126- 
128,  130-135, 
137-140,  142- 
147,149,151- 
154,167,  171. 
174-176,  178, 
180-184,  186, 
187. 

■  Mountain  IMine  Fireclay,  37, 

40,  41. 
Millstone  Grit,   19,  23,   31,    39,  45, 
52.  55.  57,  103,  155, 
206,    207,    208-221, 
227-236. 

Fireclay,  23. 

IMinninglow,  96,  101. 
IMobK'rley  &  Baylcy,  129. 

&  Peny,  Ltd..  123.  . 

,  William,  146. 

Moira.  85,  87.  89. 
]\ronkcastle  Clay,  227,  228. 
IMoninouthshiro,  189.  191. 
Montrliffe  Mino,  39. 

Moodv  Brothers  ct  0>.,  Ltd..  200. 
!\I<^>r(iolds  Pit,  32. 
]\roorhouse  Guards,  6,  14. 
TMorosbv  Colliery  Co.,  Ltd..  14. 
Morgan  Crucible  Co.,  227,  233. 


Morningside  District,  207,  223. 
Morris,  David,  197. 
Morton,  Joseph,  &  Co.,  80. 
Mountain  Mine  Fireclay,  39. 
Mount  Pleasant  Quarry,  181. 


Nagersfield,  133. 
Netherend  Colliery,  127. 
Newcastle  Group,  103. 
New  Ingleton  Colliery,  81. 
New  Mine  Clay,  106,  108-113,  116, 
117,  121-129,  131. 
■ Fireclay,    131-143,    14.5- 

147. 
(Horsehay), 

148,  152,  153. 
Newton  Abbot,  159,  160. 

Pit,  224. 

Nonsuch  Fire-earth,  163. 

North  Bitchburn  Coal  Co.,  Ltd.,  60. 

Deyon  Clay  Co.,  Ltd.,  162. 

Northumberland,  56. 

,  List  of  Mines,  65. 

North  'Wales,  167. 

,    Pocket   Deposits,    95, 

97. 
Nuneaton,  93,  94. 


Oakamoor,  90,  97,  101. 
Oak  Brick  Co.,  Ltd.,  193. 
Oakes,  James,  54. 

,  J.,  &  Co.,  84. 

Oak  Farm,  139. 

Gates  *t  Green,  Ltd.,  77. 

Oatlands,  6,  14. 

Obsidianite,  176. 

Old   Coal    Fireclay,     190,    192.    193. 

195,  197. 
— —  Ewloe  Quarry,  181. 

i\rine  Clay,  106.  108-117,  121- 

131. 

■ Fireclay,  132-136,  143. 

OldnaU  Colliery,  123.  124. 
Oligocene  Clays,  159-162. 


Pant-du,  97. 

Parry.  E<hvard,  &  Sous,  Ltd.,  176. 

Parsley  Hay,  89,  96,  97. 

Peak  District,  95. 

Pearson,  E.  J.  &  J..  128.  132,  134. 

Pease  «S:  Partners,  Ltd..  59. 

Pembrey  Collieries  Ltd..  205. 

Pencraig  Fireclay.  190.  200. 

T'endlesule  Series.  103. 

Pennant  Scries.  189,  200-205. 

Penny  Burn.  234. 

PensAett,  138. 

'  Poriuian'  Marls.  44. 

Pickford.  Holland  S:  Co..  60. 

Pickup.  W.  it  R.,  ct  Co..  Ltd.,  39. 

Pioneer  Brick  it  Tile  Co.,  Ltd.,  52. 

Pipe  aay,  160. 
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Pitt,  H.  S.,  &  Co.,  140. 

Place,  Josei^h,  &  Sons,  Ltd.,  28. 

Plant's  Hollow,  130,  131. 

Piatt's  Mine,  73. 

Plean,  213. 

Pocket  Deposits,  95. 

Pontnewynydd,  193,  194. 

Pontyclerc  Collieries,  203. 

Portsmouth,  23. 

Pot  Clay,  68,   71-73,  75. 

Coal,  20, 

Pottery  District,  105. 

Pott  Shrigley,  45,  46,  48. 

Price,  J.  T.,  &  Co.,  Ltd.,  139. 

Priestman -Collieries  Ltd.,  64. 

Pulses,  201. 

PwU  Coal  &  Brick  Co.,  204. 


Handle  Fireclay,  148,  154. 
Ravenhead   Sanitary  Pipe  &  Brick 

Co.,  Ltd.,  40. 
Red  Coal  Fireclay,  190,  198,  199 
Redston,  227,  228. 
Rees,  David,  &  Sons,  200. 
Renfrewshire,  224. 
Rhes-y-cae,  97. 
Rhosllanerchrugog,  183. 
Ribden  Pits,  101. 
Richards,  Jno.  J.,  &  Co.,  200. 
Riddings,  84. 
Ridge  Clay,  181. 
Rishton,  23,  24. 
River  Drift  Mine,  9. 
Robinson  &  Co.,  147. 
Rock  Vein  Clay,  192. 
Roddymoor  Fireclay,  60. 

Mine,  59. 

Rookery  Pit,   146,    147. 
Rosehill,  213. 
Rossendale  Forest,  19.  22. 
Rothwell,  J.  &  S.,  Ltd.,  53. 
Roughcastle  Mine,   219,  221. 
Roughdales,  44. 

Rough  Lea  Mine,  60. 
Ruabon,  182. 

Coal  &  Coke  Co.,  Ltd.,  186. 

Stone,  43. 

Rufford  &  Co.,  Ltd.,  121. 


Sagger  Marls,  103. 

Saggers,  149. 

St.  Helens,  0,  37,  43,  44. 

Colliery,  38. 

Saltcoats,  228,  229,  233. 

Glebe  Quarry,  232. 

Saltwells  Quarry,  135. 
Scaitecliffe  Pit,  29. 
Schofield,  John,  54. 
Scotland,  206,  224,  227. 
Scotswood  Furnace  Co.,  232. 

Mine,  62. 

Seaton  Moor,  6. 

Mine,  12,  14. 


Seedy  Fireclay,  221. 
'  Segar  '  Clays,  81. 
Seggars,  56. 
Skarneyford,  23. 
Sharratt,  D.,  &  Sons,  Ltd.,  SO. 
Shaw's  Glazed  Brick  Co.,  Ltd.,  27. 
Shaw,  Thomas  (Oldham),  Ltd.,  51. 
Sheffield  District,  68. 
STioddy,  71. 

Shut  End  Colliery,  139,  140. 
Sirhowy,  197. 
Six-Feet  Fireclay,   190. 
Skey,  George,  &  Co.,  Ltd.,  92. 
Siotburn  Brickworks,  61. 
Smelt  Pit,  186. 

Smethurst  Hall  Brickworks,  55. 
Smithstone,   227,  229,  233. 
Soap  Fireclay,  190,  191. 
South  Brancepeth,  65. 
Southook  Fireclay  Co.  236. 
SoutTi    Tyne    Colliery    &    Firebrick 
Co.,  Ltd.,  57. 

Wales,  189. 

Southwood,  Jones  &  Co.,  Ltd.,  191. 
Speirs,  Gibb  &  Cb. ,  225. 

Spring  Vale  Colliery,  26. 
'  S.  S.'  Brand,  179. 
Staffordshire,  North,   103. 

,    Pocket   Deposits,    95, 

96,  101. 

,  South,  106. 

Stamford,  164. 

Stanley  Brothers,  Ltd.,  94. 

Stannington,  71-73. 

Clay,  68,  73. 

Star  Brick  &  Tile  Co.,  Ltd.,  192. 

Pit,  209. 

Starring  Mine,  35. 

Stein,  J.  G.,  &  Co.,  Ltd.,  213. 
Stephenson  &  Sons,  65. 
Stevenston,  233. 
Stirlingshire,  206,  208,  212,  213,  216- 

219,  221-222. 
Stockingford,  93,  94. 
Stone  &  Co.,  Ltd.,  162. 
Stone    Coal   Fireclay,    65,    182-184, 
187. 

— —  Mine  Clay,  48. 

Stoneware  Clay,  160,  161. 
Storrs  Bridge  Mine,  74. 

Mine,  73. 

Stourbridge,  100,  108.  110,  113,  117, 
121,  123. 

Glazed   Brick  &  Fire- 

clay Co. ,  Ltd. ,  136. 

• Refractories  Co.,  140. 

Strakers  &  Love,  63. 

Stranraer,  230,  236. 

Surrey,  162. 

Sussex,  163. 

Sutton  Heath  &  Lea  Green  Collieries 

Co.,  Ltd.,  44. 
Swadlincote,  85,  87,  88. 
Swann,  Ratcliffe  &  Co.,  Ltd.,  100. 
Sweet  Coal  Fireclay,  47-49. 


) 


INDEX. 


243 


Tawe  Clay  Works  Co.,  199. 
Temperley,  Thomas,  &  Son,  Ltd.,  33. 
Thirty-Six  Yards  Band  Fireclay,  77, 
80,  81. 

Rock,  77. 

Thompson's  Coal  Pit,  227. 
Thornleigh  CoDiery,  136. 
Thorns  CoUiery,  123,  124. 
Three-Quarter  Fireclay,  64. 
Throckley,  65. 

Thurston  Clough,  45,  54. 

Timbertree  Colliery,  129. 

Timmis  &  Co.,  125. 

Tinkerhole  Fault,  43. 

Tipton,  144. 

Todmorden  Moor  Mine,  34. 

Tong,   Mr.   W.,  40. 

Top  Brockwell  Fireclay,  57. 

Fireclay,  107,  110,  142,  143. 

Main  Fireclay,  57,  60. 

Sill  Fireclay,  11. 

Torbanehill,  215,  220. 
Torkington's  Pit,  165. 
Torrington  Basin,  159. 
Toi-wood,  213. 
Townley,  23. 

Drift,  30,  31. 

Treading,  170,  177. 
Trickett,  B.,  &  Co.,  72. 

Trotter,  Haines  &  Corbett,  Ltd.,  131. 

Turner's  Lane,  130,  131. 

Tutehill,  15. 

Twiggy  Clay,  209. 

Two-Foot  Fireclay,  148,  151-154. 


United  Collieries,  Ltd.,  220. 
UphoUand,  37,  40. 
Upper  Coal  Measures  37,  38,  44,  84, 
93,  94,  103,  167. 

Estuarine    Series,     62,     164, 

165. 

Fireclay,  206,  208,  215-220. 

Foot  Fireclay,  45. 

Gonial,  143. 

Mountain  Mine  Fireclay,  23, 

31^34,  36,  37. 


Varteg  Deep  Black  Vein  Collieries, 

Ltd.,  192. 
Victoria  Fireclay,  45,  52. 
Viger  Fireclay,  151. 


Wakerlev,  l&i. 
Walker, 'Jolm,  139. 

,  W.  &  J.  J..  58. 

Warmden  Rock,  20,  22,  30. 
Warwickshire,  84,  92. 
Washmere  Pit,  99. 
Waste  Clav,  107,  109,  142. 


Waterfield,  John,  &  Son,  143. 
Wealden  Series,  163. 
Weathering,  118. 
Weaver  Hills,  96. 
Wernddu  Brick  Co.,  202. 

Coal  &  Brick  Co.,    Ltd., 

198. 

West  Dour  a,  233. 

Witton     Ganister     Firebrick 

Co.,  Ltd.,  64. 
Wheatshire  Mine,  71. 
Whillimoor,  15. 
Whinney  Hill  Pit,  32. 
Whitburn,  215,  220. 
Whithaven,  6. 

Brick  &  Tile  Co.,  Ltd., 

16. 
White  Alum  Clay,  161. 

Ash  Fireclay,  45,  50. 

Car  Fireclay,  68,  74. 

Clay,  80. 

Fireclay,  151. 

Pottery  Clay,  92. 

-^ — •  Seam  Fireclay,  207. 

Stone,  115,  136. 

White's  Mine,  80. 
Wigan,  37,  41. 

Coal  &  Iron  Co.,  Ltd.,  41. 

Wigtownshire,  227,  235. 

Wild  Coal  Fireclay,  219. 
Wilkinson,  G.  G.  &  Co.,  Ltd.,  145. 

,  S.  &  Son,  81. 

Williams,  Thomas  &  Sons  (Llangen- 

nech),  Ltd.,  203. 
Williamson,  CUff,  Ltd.,  165. 
Wilnecote,  92. 
Witley  Colliery,  113,  126. 
Witton  Firebrick  Co.,  61. 

Fireclay,  57,  61. 

Wood  &  Co.,  43. 

Drift  Mine,  9,  10. 

Wooden  Box,  90. 

Woodman  Mine,  81. 

Wood  Nook  Pit,  29. 

Woodville,  85,  87,  9L 

Woolwich  *S:  Reading  Beds,  162. 

Worcestershin*,  North,  106. 

Workington  Iron  it  Steel  Co.,  Ltd., 

8. 
Wortley  Fireclay  Co.,  77. 
Wrag'4.'  T.,  &  Sons,  Ltd.,  73,  88. 
Wn«e  Hill  Fireclay  Co.,  Ltd.,  80. 
Wyndham  ct  Phillips.  Ltd.,  183. 
Wynnstay  Colliery,  182. 
Wythemoor,  6. 

Oolliery  Co.,  Ltd.,  17. 


Yard  Fireclay,  65. 
Yorkshire,  20,  68. 

-,  List  of  Mines,  82. 


Printed   under  the   Authority   of   His   M.iJB9TT'9   StatiOSKRY   Officb, 
By  Jaa.  Trusoott  and  Son,   Ltd.,  Suffolk   Lane,  E.C.  4. 
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Plate  in. 


Plate  wl.     Map  of  Scidh  Lancaslilre  and  part  of  I^ast  Cheshire. 
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ONE-INCH   MAP,  OLD  SERIES    (1  inch  to  the  mile,  or  1  to  63360). 
Nos.  1  to  110,   which   have   not  vet  been  replaced  by  New  Series  Maps,   are  issued   as   whole   sheets   and 
larter-sheets,  hand-coloured,  in  either  a  " Solid  "•  or  a  "Drift"  edition,  or  in  both.      For  Memoirs  on  Old 


quarter 

Series  Maps,  see  below. 


BIX-IHCH   MAP  (6  inches  to  the  mile  or  1  to  10560), 


Parts  of  the  Six  Northern  CounticH  were  imblished  on  the  six-inch  scale  prior  to  1880.  Larjje  parts  of  the 
Coalfields  of  South  "Wales,  North  SuffordsViire,  Leicestershire,  Derbyshire  and  Nottinghamshire,  and  the 
Mining  District  of  Cornwall,  have  been  nul>lished  on  that  sciile  since  1903.  .Sheets  published  since  1903  can  be 
procured  with  the  Ofolopical  lines,  uncoloured  1».  6rf.  each  quarter-sheet,  or  coloured,  at  the  cost  of  colouring. 
Some  are  issued  in  both  a  "Drift"  iind  ".Solid"  edition. 

Six-inch  maps  which  have  not  been  published  of  areas  (?eolo(?icallv  surveyed  on  this  scale,  are  deposited  in 
MS.  in  the  Geologi&il  Survey  Office,  where  they  can  be  consulted,  or  copied  if  desired,  at  the  cost  of  drawing 
and  colouring. 

HORIZONTAL  SECTIONS.  VERTICAL  SECTIONS. 

1  to  HO,  146  to  148.  1  to  00. 

SHEET   MEMOIRS  OF  OLD   SERIES   MAPS. 

34     PARTS  of  WILTS  and  GLOUCESTERSHIRE.      By   A.  C.   Ramsat,   "W.   T.    Aveline  and  E. 

Hum..    8rf. 
CHELTEXHAM.    By  E.  Hi' it..    2*.  M. 

UAMiUHY,  WOODSTOCK,  and  15UCKINOHAM.    By  A.  H.  Grek.s.    2j. 
■WOODSTOCK.    Bv  E.  Ilit.i,.     I*. 

N.W.    KS3KX   and   N.E.    HERTS.      By   W.  ■Whitaker,   W.   H.   Pknsino,  W.  H.  Daltos,  and 
F.  J.  BK.sNKrT.    2».  ti(/. 
48  8W       ...     COLCHESTER.     By  W.  H.  Dai.ton.     1».  M. 

48  NW,  NE    IPSWICH,   HADLEIGH,  and  FELIXSTOWE.      By  W.  "WmTAKEtt,  W.  H.  Daltcs,  and  F.  J. 
Bk.nnktt.     2s. 

48  SE         ...     EASTKKX  KN'D  of  ES.SEX  CWALTON  NAZE  and  HARWICH).    Bv  W.  Whitaker.    9i. 

49  S,  50  SE    AL1)1U)K01J(}|£,  iic.     By  W.  H.  Dai.ton.     Edited,  with  additions,  by  W.  Whitaker.    1«. 
SOL'llIWOLI).    By  W.  Whitaker,  2.?.  M. 
DISS,  EYE,  kc.    By  F.  J.  Bknnktt.    is. 

HALESWOllTH  and  HARLESTON.     By  W.  Whitaker  and  W.  H.  Dalton.     1». 
SroWMARKET.     liv  W.  Whitaker,  F.  J.  Bennett,  and  J.  H.  Bi.ake.     2». 
PARTS  of  CAMBRIDGESHIRE  and  SUFFOLK.     By  W.  Whitaker  (and  Others).    2a. 
BURY    ST.    EDMUNDS    and   NEW.MARKET.     By    F.    J.    Besnett,    J.  H.   Blake,    and  W. 

Wiiitakeh.     Is. 
PART  of  NORTHAMITONSHIRE.    By  W.  T.  Avelinr  and  Richard  Trench.    8rf. 
S.W.   NORPOLK   and   N.   CAMBS.    By  W.  Whitaker,  S.  B.  J.  Skkrtchi.v,  and  A.  J.  Jikes- 

Brownk.     is. 
AlTLEliOROUOH.    By  F.  J.  Bennett.     \s.  6rf. 
E.  DEREII.AM.     By  J.  H.  Bi.ake.     Is.  6rf. 
YARMOUTH  and  LOWESTOFT.    Bv  J.  U.  Blake.    2s. 
KAKEXHA.M,  WELLS,  ice.    By  H.  B.  Woodward.    2». 
CRO.MEK.     Bv  C.  Reii).     6s. 

BORDERS  OF  THE  WASH.  By  W.  Whitaker  and  A.  J.  Jukes-Browne.  3s. 
S.W.  LINCOLNSHIRE,  ire.  By  A.  J.  Jukes-Bbowne  and  W.  H.  Dalton.  4«. 
NOrriXGUAM.     By  W.  T.  Avei.ine.     (2nd  Ed.)     Is. 

BHYL,   ABERGELE,   and  (OLWYN.     By  A.  Strahan.     (Notes  by  R.  H.  Tiddkhan.)     Is.  6rf. 
FLINT,    MOLD,    aad    RUTHIN.    By.    A.   Strahvn.     (Parts   by   C.   E.   De   Kasce.)     4».   6<i. 

Supplement  2d. 
80  NW      ...    PRESCOT,  LANC.4.SHIRE.    By  E.  Hull.    (3rd  Ed.)    With  additions  by  A.  Strahan.    3s. 

80  SW       ...     CHESTER.    By  A.  .Strahan.     2s. 

81  NW,  SW    STOCKPORT,  MACCLESFIELD,  COXGLETON  and  LEEK.    Bv  E.  Hill  and  A.  H.  Greek.    4s. 

82  NE        ...    PARTS  of  NOTTINGHAMSHIRE,    YORKSHIRE,   and  DERBYSHIRE.       (2nd  Ed.)      By  W. 

T.  AveIjInk.     \s 
82  SE         ...     PARTS  of  NbTTiNGHAMSHIRE  and  DERBYSHIRE.     By  W.  T.  Avblink.     (2nd  Ed.)    6d. 

SS     LINCOLN.     By  W.  A.  E.  Ussiir.R,  A.  J.  Jikes-Browne,  and  A.  Strahan.    3s. 

84    EAST  LINCOLNSHIRE.     By  A.  J.  Jukks-Browne.    3s.  6rf. 

86     N.  LINCOLNSHIRE  and  S.  YORKSHIRE.    Bv  A.  W.  E.  Usshkr  (and  Others).    2s. 

87  NW      ...    WAKKEIELD  and  PONTEFR.\CT.    By  A.  H.'Grke!I.    6d. 

87  SW       ...     BARNSLEY.     By  A.  H.  Grek.v.    9rf. 

88  NE        ...     DEWSBURY,  &c.    By  A.  H.  Green,  J.  R.  Daky.vs,  J.  C.  Ward,  and  R.  Rcsskll.    6d. 
88  SW       ...     OLDHAM.    By  E.  Hii.i..     2s. 

91  SW       ...     COUNl'RY  between  BLACKPOOL  and  FLEETWOOD.    By  C.  E.  De  Ranck.    6rf.' 

92  SE         ...     BRADFORD   and  SKIPTON.     By  J.   R.  Dakvns,   C.  Fox-Stranowats,   R.   Russkll,   and  W. 

H.  Dai.ton.    6rf. 

93  NE       ...     COUNTRY  between  YORK  and  MALTON.    By  0.  Fox-Strangwats.     Is.  64. 

9SSE,948W    COUNTRY  between  YORK  and  HULL.      By  J,  R.  Dakt.ns,   C.   Fox-SraANcwAVS,  and  A.  C. 
G.  Cameron.     Is.  Grf. 

94  NW      ...     DRIFITELD.     By  J.  R.  Dakyns  and  C.  Fox-Strangwats.    94. 

94  NE       ...     BRIDLINGTON  BAY.     Bv  J.  R.  Dakvns  and  C.  Fox-Stranow.ws.     Is. 

95  NW      ...  »  WHITBY  and  SCARBOROUGH,   country   between.      Bv  C.  Fox-Stranoways,  and  G.  Barrow. 
104  SE        ...  \      (2na  Kd.)     2s.  6d.  ' 

95  SW,     SE    SCARBOROUGH  and  FLAMBOROUGH  HEAD.     By  C.  Fox-Strangwats.     (2nd  Ed.)    4s.  Sd. 

96  NE       ...     ESKUALE.  R03EDALE,  &c.     By  C.  Fox-Str.*xoway9,  C.  Reid.  and  G.  Barrow.     Is.  dd. 

96  NW,  SW    NORTHALLERION    and    TUIRSK.      By    C.    Fox-Stranoways,    A.     C.     G.    Camrron,     and 
G.  Harrow.     Is.  6rf. 

96  SE        ...    NEW  MALION,  PICKERING,  and  HELMSLEY.    By  C.  Fox-Strangwats.     Is. 

97  NW      ...     MALLERST.VNG.     Bv  J.  R.  Dakvns,  R.  H.  Tiddeman  (and  Others).    3s.  6rf. 

97  SW       ...     INGLEBOROUGH.     By  J.  R.  Dakvns.  R.  H.  Tiddeman.  W.  Ginn,  and  A.  Strahan.     2s. 

98  NE       ...    KENDAL.     By  W.  T. 'Avklink  and  T.  MrK.  Hiohes.    2nd  Ed.  by  A.  Strahan.     2s. 
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